+ 


F /0402 © A TUTOR TO — 
Aſtronomy ad Geography. 


Or, an eafic and ſpeedy way to know the USE of bath the 


GLOBES 
Crleſt ial and Terreſtrial. 


In Six SODKS. 


-1. Teaching the Rudiments of 4/rovomy ani! Cergrap'y 
2.]} Shewing - 4/ronomical and Geographic! Problems. 
The 3: by the \Problemes in Navigat-or. 

} 4- +>GLOBES{ .1ſtro/ogical Problemes, 
{ 5. | the ſoluti- / Gromonical Problemes. 
'6. | on of Trigonometrical Problemes. 


More fully and amply than hath been ſer forth, either by 
Gemna Friſtus, Metins, Hes, Wright, Blaew, or any others that have 
raught the Uſe of the GLOBES: And that fo Pliinly ard Me 
rhodically, that che meaneſt Capacity may at firſt Reading appr. 
hend it, and with a little Prattice grow expert in thele Divine 

With an APPEN DIX ſhewing the Uſe of the Prolomoick Sobere. 


Che Fifth Edition Corrected and Enlarged. 
By JOSEPH MOXON. 


Whereunto is added the Antient Poetical Stories of the Stars; thewing 
Reaſons why the ſeyeral Shapes and Forms are piftured on the Celeſtial Globe. 


As alfo a Diſcourſe of the Anziquiry, Progreſs and Augmentation of Aſtronomy. 


Job XXVI. 7. 13. 


He flretcheth out the North owver the empty place, and hangeth the Earth upom nothing, 
By his Spirit he bath garniſbed the Heavens , His hand bath ſramed the crooked Serpent. 
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To His Excellency 


THOMAS. 


Earl of Pembrook andMontgome 
ron Herbert of Cardiff, Lord Roſs F wen 
Par, Marmion, St. Quintin and Shurland : 
| One of the Lords Juſtices of England, Lord 
Privy Seal: Lord Lieutenant of the County of 
Wilts, and of South Wales: Ard One f 
His Majeſty's Moſt Honourable Privy Council 


May it pleaſe Your EXCELLENCT. 


Lthough Your Exaltation ( fo 
A _ Your Merit ) 1s to the 
highe Y Dignity, and Greateſt 
Truſt, th. it moſt Gracious Sovereign 
eould Confer wpon Oo —_ : yet 
Your Motion is not in fo high a Sphear, 
but that the Benignity me our Influence 
is extenſroe to the minuteſt Performances, 
and whatever can come under the Deng- 
mination of Solid and Uſeful Learnin 
and that to ſuch a Degree, that F muſt z 


taxed much more with Modeſty in forbea- 


2 ring 


_— 


ring, than T can poſſibly be with either Va- 
nity, or Flattery, m Saluting your A 5 
lency with the Title of the Mzcen 

our Age. Wherefore m a firm Aſſu bo 
hereof, and as a Te/ttmony of my humble 
Reſpets to your Excellenc 7 I Cann. pre- 
termit this Opportunity of preſenting You 
with the Fifth Impreſſion of the V/e of the 
Corleſtial and Terreſtrial Globes, mn the 
beſt Perfeftion it has hitherto appear 'd mm 
the World, and bumbly Craving Your Pa- 


tronage both of it, and him, who ; is 


Your oY teas F 


Moſt Humble and 


Obedient Servanc 


F. Moxon. 


To the Reader. 


Courrcous Rea.icr. 

Globes is :be © ft $:1.3 4 Learner exght 19 undertake, for witheut & 
competenc apprebenſios 7 them be wi! not be able ro underſtand ony Au- 
th:>, either m Aſtronomy, Aſtrology Navigation, c& Trigonomerry : 
The r-/ore my aim in ic; Bock hats on ro make the fe of them wry 

plain, and e2/'; 25 the meaneft Capacities: In proſecution of which Deſign, Idoubr not 
the L rarneder ſort may be apt it Cenju ome guilty of Prolixicy, if not Tautolog y: Be- 
tau/+ the 1 being plain, cy may account ſome of the Examples Uſeleſs. But 
' defire them to cenfider, tht 1 write not to expert Praiitioners, but to Learners ; 
': prom Exams:s: may prove mere Infirattive than Precepes, Beſides, I bepe to 
encourage theje ty an ampic livers! picinngſs, re fall in Love with the Studies, tha: 
formerly bave been diſheartned (> the Crabbed brevity of thoſe Authors that have 
(in CharaBers a1 it were rather writ Netes for their own Memories, than ſufficiens 
Dacuments fer their Re: der's Infrutftions. 
The Globes for which thi:Book is written bw new Globes ng ſer forth, which, a 
I teld you in my Epiſtle to the Reader of Biaws Book, differs ſomewhat from «cher 
Globes; and that 76 the Corleſtial and rhe Toned mine being the lateſt 
done of «ny, and to the accompliſhing of which T Lave not only had che belp of all, or 
moſt of the beſt of other Globes, Maps, Platts, and Sea-drafis of New diſcoveries 
that were them extant for the T erreſtrial Globe, bur alſe the Advice and diretiions 
ef divers able Mathematicians,both in England and Holland . for Tables and Cal- 
ca'ations beth of the Lines and Stars fer the Celeſtial; upon which Globe I have 
#'aced every Star that mas obſerved by T ycho Brahe and ether Obſervers, one de- 
gree of Longitude farther in the Ecliptick than they are on any orver Globes, /o that. 
mbereas on ether Glcber the pl:crs of the Stars were correſpondent with their places in 
Heaven 69 Ter: 470, when T'ycho obſerved thrm, and therefore according to bis 
Rule wans aims}? < degree of their trus places in Heavens at this Time; T have [ce 
every Star oxe degree jartber in che Ecliptick, aud refified them on the Globe, accor- 
6ins to be rae place they bad in Heaven in the T-ar 1 67 I. 
On the Terreltria! Globe I have inſerted aff the New diſceverias that bave been 
made, cither by our oa, or Forraign — and that both in the Eaſt, Weſt; 


11:ngs, which for tc anceriain knowledge for meer Times bad of them, are either 
molly left out of other Globertor elſe laid down /o errencouſly, that little of credit can 
be attributed wnco chem. California i: founs to be an Ilend, though former!y ſup- 
Paſed to be pert of the m1un Continent, wizſe Nerth-H:ft ſhear was imagined to 
thruſt it ſelf ferth cloſe 12 the Coafti of Cathaio,and ſo make the ſuppeſedStraigi:ts 
ef Anian. Tie Hfern Stoars of the Weſt-Indies are mere accarately d:ſcribed 
than fermeriy, as you may, ſee if 30u compare my Terreſtial Globe, rthar I ive 
ately for forte with the Feurna!; of the [1:: Newigaters: And if 1:4 compare them 

Wa. 


To the Reader. 


Wiro 32her Globe; you wi? find 5G, | *« 7 degrees difference im Longitude on moſt 
Pizee; of theſe Coxffr, MageLanica wich brrerofore was thought to be pare of the 
Sear Continint caded Terralncognta rs now al/s found to be an Iſland. Af! that 
Trait o Land cated Terra lncognina I beve purpoſely omurred, becauſe a yer we 
het ne certainty whether i; be Sea or Lend, wni:/; it be of ſome parts lately feed 
ou: b ce Dutch; who b:rying 4 convenient Port ©: Batavia inJava,brocfr om thence 
fer forth Ships Soutbward;, where they bave four ſeveral very large coutries ome 
whereof roy bave exdetHo!landia Nova,enerer Lelanceir Nova, anceber Anthoni 
van Diemans Land; a4 2ivers orbers, ſorne wiereef lie near our Antipodes, as 
you m4) fee by my Ter-e(2; is! Gave. Again, Far to the Northwards terre ee /ome 
New Diſceveries, even within /in £2prees of the Pale: Toe Draft: to te North 
Eaftwards Ibave {aid {own ener & rbey were deſcribed by the Searchers ©” thoſe parts 
for « ; iTage inte the Eaſt-Incies. And alfe the Diſceverics of Bathn, Cape. James, 
and C:er. Fox | our ew Counr-men) the: atrempred the finding 4 p<Jage thas 
wa7 1nto toe Santo Sex, 

I af» told you whar difference there # in ſeveral Authors abous placing the fr 
Meridian, which i; rhe reginning of Longitude; that Prolomy placed it at the 
Fortunate Iflands, w+icb M-, Aues pag.4. Chap. 1. {n Treatiſe of Globes proves 
to be the NMands of Cabo Verde, and no: theſe now ca42:4 the Canary Iflands; be- 
cauſe in bis Tim: they where the fartheſt place e® the Diſcovered World trwards the 

ferrimg of the Sun: Orhers placed it ar Pico in Tenerifta; Orbers a: Corvus in 
Flora ; becauſ: undrr that Meridian the Compaſs bad ne Variation, but did then 
duly r:ſp:R the North and Souz;>, Others for toe ſame Reaſon beyan their Longicude 
: $:,Nlichae!s, and ochers berween be Iflands of Flores and Favail : Andetbe Spa- 
niards «f {re by reafon of their great Negotiation iz the \Weit-InCies, bave begun 
their LenzituZe at Toledd there, and contrary te aZothers account it Weſtwards. 

Therefore I ſeeing ſuch drorrfity among a1 Nutions, and as yet an Uniformity as 
heme, choſe with our own Countr5-men to p):ce my Firft Meridian at the Ifle Gra» 
tiofa, cn? of rhe Iſles of Azores. 

By the different placing of this firſt Mer: iu it canes ts paſs, th4t the L ongt- 
rude of places are drverſh fer down indifferent Tables; For theſe Glabie; or Maps that 

-zve their foſt Meridianplaced ro the Exftwards of Gratiofa, bave af places counted 
E:ftzards berween the faſt Meridian and the Meridian of Gratiola in Fewer degrees 
ef Lengicude: And theſe Globes and Maps that have their firſt Meridian placed 
rm the BH Rmare, kavs a7 places counted Exſftwards from the Meridian of Gra- 
tiola, ard their firſt Meridian im 4 greater number of degrees of Longitude, and 
that according :; 550 Arch: of Difference 88. 
an Appendix ro this Bork, I have added a deſcription of the Ptolomaick 
eres, ard hives incerred ſome particulzr Problems of ts uſe ; together with In. 
Bructior:s bow ti 50's ule of that Sphere, may e:ff'y be known by this Bock, 

I have 4/7 a2xn:x:4 a [ral Colleen out of Dr, Hood, wich declares the Re2- 
fon; wry ſuck firange Figures and Forms are pictured a 5:2 Caleftial Globe; ant 
withe!, the Poetical Stor i215 of evory ConſieÞation, 

[ !thewiſe chour he goed to add 4: the latter end of this Bock,z ſmrll Treatiſe intie 
ruled The Aniquuity, Progreſs, and Augmerntationsf Aſtronomy, [may witheut 

partisticygice it the Encomium of 4 Pithy, Pleaſant, and Mcthedica! firce: It was 
writer b) Gaſſcndus,cnd x werrty the Peruſel of al Ingeniow Lover: of the Studic;, 
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Aſtronomy :4 Geography. 


OR, A 


Deſcription of the Lines,Circ/es,and otherParts of the 


GLOBES 


PREFACE. 


He Students of all Arts and Sciences have ever pre- 

poſed a Maxim, whereox ( as on an allowed Truth ) 

the whole Science hath dependance : And by ſo much the 

mor? demonſtrable that Maxim is, ſo much the more of 
Excellency the Science may claim, 

This of Aſtronomy and Geegtaphy comes not lehind 
any; for herein we ſhall only admit ( with the Ancients ) 
that the Form of the viſible World is Spheria! Neither 
ſhall we beg our Afſertion any further than Ocular Ap- 

nce will demon{trate: Every Mans Eye being his 
Fadge, if he be either on a Plain Field, or at Sea, where 
nothing can hinder a free injpetion of the Horizon. 

Upon good grounds therefore, they aſſerted the Spheri- 
cal form of the Whole: And alſo concluded the Parts to be 
Round: I mean every intire Subſyience, as the Scars, 
Planers, nd the Earth. DF the Celeſtial Bodies ( as the 
Stars and Planets) this is alſo vifible; and therejore ui- 
cogrrovl1b'; ; But that the Earth is Round proves with 
B the 
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the wrskil'al, matrer of lilou?t® ; they frequen?:\ obvel;e 
inr with © Auſtine te words ef fuC SCH! M o, which 
/zy, He hath firerched forth the Corners of rhe Earth; 
rot © redering whether theſe Voras were okew as as 
ledins to 7: amplitude of Gors Ommipotente , or that 
the Corners wore meu: Capes of Land, wiict indeed 
are Rretched forth in:o to Sea, But that the Earth #5 
Reurd is proved by divers certain and infaitti2 Rect 
forks. 

As fir®, By the Navigations cf cur .{z7, Divers atic 
ent [0157 AMariners Satling and continrmms in Eatter- 
ly Courte, have a? length arrived 6 without turning back) 
to the ſame Place from whence they ſet forth : Witmeſs 
Magellanicus, Sir Francis Drake, Tho. Cavendiſh, 
Oliver vander Noort, V. Schouten, &c. 

Secendly, By the length of Degrees in every Parallel ; 
for it is found by Day obſervation that the Degrees of e- 
ery Parallel upon the Earth, hold the ſame proportion to 
the Degrees of the EquinoQtial, as the Degrees of the 
ſame Paralle! upon :n Artificical Globe or Sphere do to 
the Degrees of the greateſt Circle of the jume: This Argu= 
ment a/one is ſufficient : Tet take one more from vifible Ap» 
pearance ; and that is ths; the ſhadow which the Earth and 
Warer together make in the Eclipſe of the Moon us a/ways 
a part of « Circle; therefore the Earth and Water, which 
is the Body ſhadowing, mult alſo be a Circular or Round 
Body ; for if it were three ſquare, four ſquare, or any 
ther form, then would the ſhadow which it makes in the 
Moen te of the ſame faſhion. 

B:fides, Of all figures the Sphere or Globe is mo? Per- 
fet, me? Capacieus, and moſt Intire of it /e!f , without 
either Fornts or Ang/es; which form we way a./o perceic? 
the Sun, Moon, ard Stars to have, and af other things 
that are bounded by themſebves, as Dreps of Water, and 
ether lignid things. 


* 


But 
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But there is another frequent Argument againſt the 
Globulous form of rhe Earth; and that is, That it ſeems 
imrolrble that the Earth [Fould te Reund, and Net iſo [re 
k:titable in al. Pizces : For though Ve that Inhabit on the 
202 of the Earth gow:ith ovr Fe1d's upwards ; yet thoſe that 
Inlatit underneath us, mul? necds go with their Heads 
downwards, ttke F.y:s on a W:7 or Crtiing ; and {a Fe in 
danger of fal.iinz into the Air. 

For cnſwer hereanto, Firſt, Teu muſt uncer/tand that in 
the Center of the Earth there is an Attraitive and Draw- 
ing Power, which draws a7 heavy ſubſtaxces to it: By tire 
tus of which Attraftive Power, things tho lecjed from the 
Earth wil agein incline and cling to the Earth, axd ſo 
much the more fercibiy, ty how much the heavier the) 
are; as a Bullet of Lead let fa!! out of the Air, inclines 
towards the Earth fr more wviclently and ſwiftly than a 
Bullet of the ſame Eigneſs g IWood or Cork. 

Secend.y, Tou mu/t under{tand that in reſpect of the 
whoſe Univerſe there is no part either Cpper or Under ; 
Fut all parts of the Earth are alit? incompaſt with Hea- 
ven; yet in reſpect of :he Earth, it is Heaven, which 
we take for the Cpper part : And therefore we are ſaid to 
go with our Heads npwards ; becauſe our Head (of all the 
parts of eur Body) is neareſt to Aeaven. 

New that this Attractive Power lies in the Center of 
the Earth is proved by this Argument : If the Attrattive 
Power were not in the Center, a Plumbeline let fall would 
ot make Right Angles with-the Superficies of the Earth; 
tut weuld te Attratted that way the Attradtroe virtues 
lies, and ſo make unequal Ang/es with the Saperficies : But 
ty ſo many Experiments as have yet been made, we find 
that a Plumb-line continued, though never ſo Deep, yet it 
a'ters no Ang/es with the Superficies of the Earth; and 
therefore undoubtedly the Attraftive Poxer lies in the very 
Center, and no where elſe. 
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-» & + A$ * 
F I. What a Globe zs. 


A  G'%: ( according to the Mathematical Definition ) is a 
A perfc& and exact round Body, contained undcr one 
Surface. 

Of this Form (as hath been proved) conſiſts the Heavens and 
the Ezv:tb: And therefore the Ancients with much Pains, Stu- 
dy and Induſtry, endzavouring to imitate as well the imagina- 
ry 3s the real appearances of them both, have Invented rwo 
Gicbes , the one to repreſent the Heavens, with ail the Confela- 
$805, fxed Stars, Circles and Lines Proper thereunto, which 
Gl:be 15 calked the Celeiz] Gizve; and the other with all the 
Sea Coaſt, Havens, Rivers, Lakes, Cities, Towns, Hits, Capes, 
Seas, Sands, &C. as allo the Rumvs, Mer: bans, Paraels, and 
other Lines that ſerve ro facuiitate the Demonſtration of alt 
manner of Queſtions to be performed upon the fame: And 
this Glebe 1s called ths Terye/trial Giebe, 


$ II. Of the two Poles. 


Every Gle hath two Pecles, the one North, and the other 
Scuth. The North Pole is the Nerts point of the Globe: The 
Scurhb Pole is the South point,: 


F III. Of the Axis. 


From the Center of the G/zbe both ways proceeds 2a Line 
through both the Pelzs, and continues ittelf intinirely ; which - 
1s Called the Axis of the World; ard is repreſented by the two 
wyers in the Plces of the Globe : Upon thele rwo wyers the 
Giebe 15 turned round, even as the Heavens is imagined to 
more upon the Axs of the World. 


S IV. Of the Braſen Meridian. 


Every Gicbe is Hung by the {xs at both the Pcles in a Bra- 
fen Meridian, which is divided into 36o degrees; (or which is all 
one 1nto 4 Nineties: The firſt beginning at the Nertb Pole, is 
conrinued from the left hand rowards the right, till the termi- 
nation of go degrees, and is marked with 10, 20, 32, 40, GCC. tO 
90. from whencethe degreesare numbred with 8c, 7c, 60, &C. 
too. WhICh isin the Seuzb Pole: From whence again the Je2rees 
are numbred with $0, 70, 60, &C. to o. and Taltly from © the 


aegrees 


" 
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5 are numbred with 10, 20, 30, to go. which is again 
in the North Pele. 

This Breſen Meridian is of greatuſe; for by the help of ir 
you may find the Lz:irsJe of a!l Places, the Right A4/cention 
and Declin:ticn Of all rhe Stars, &c. and Rettihe the Glibe ro 
any Latitude. 


$ V. Of the Horizon, 


The H:riz:»is a broad Wooden Circk, encompaſing the 
Glee ; having rwo Nortches in it, the ore tn the Norr5, the 0+ 
ther in the S:4:5 point : The Nortches are made jult fir ro con- 
tain the Bra/ew Meridien that the G:4be is Hung in: In the 
Bottom or under Plain of the H:r:2.:» there up a Prop, 
or (as it is called) a Bez, in which there is allo a Notch, into 
which Norch the Brs/en M:ridian is allo let, fo low as that 
both it and the G!cze may be divided into rwo equal halts by 
the upper Plain of the Wooden Horiz:». Theſe Notches are 
as gages to keep the Glche rrom inclining more to the one 
ide of the Wooden Hzr:z-» than the other. 

Uponthe upper Plain of the Horizon, is ſeveral Circles deli- 
neated: As firſt, the Inner Circ/e, which is a Circle divided into 
rwelre equal parts, viz. into twelve Signs, every Sign having 
its name perfixcd roir; aSto the Sign of Y is the word Aries ; 
to Grhe word Tawrus, &Cc. every Sign again is divided into 
30 equal parts which are called Degrees, and every tenth 
Degree 1s marked with 10, 20, Or 30. 

Next to the Circle of Signs is a Kalender or Almanack, aCCor- 
ding to the 0/4 S:ile ulcd by us here in England, each Mono 
being noted with its proper name ; as Fanuary, February, March, 
Ec. andevery Dy diſtinguithed with Arithmerical Figures, 
at 1, 2,3, 4, &C. rothe end of the Montd. 

The ocher Kalender is a Kalender of the New Stile; which is 1 
mannerall one with the O14; only in this Kalender the Meonts 
begins ten days ſoonerthan they do in the other: And ro this 
K<iend:r (becautc it wasinſtituted by the Church of Re there 
15 annexcd the Fef#:va! Days Celebrated by the Romiſh Church, 

Therwoother Circles are the Circles ofther7; : theinner- 


molt having their Greek and Latine Names, which by them 
were bur twelve; and the outermoſt having the Engliſo 
Names, which tor more preciſeneſsare two and thirty. 


The 


-- 
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The ute ofthe upper plain of the Horizon is to diſtinguiſhthe 
Day from-Nigbt ; the R:fing and Serring of the Swn, Meon,' or 
Cari,XC. and for the finding the.4z.imurhb, and Amplitude, &C. 

F VI. Of the Quadrant of Alticude. 

The Q.44rant of Altirude is a thin Brats Plate, divided intogo 
Degrees,and marked upwards With 10,20,3 2,40,Ccqc.10 90. Iris 
rc vice tO a Brafs Nut, which is firted to the Meri? 2n,and hath 
a Screw init,to {crew upon any Degrecot the Merid in. When 
ifis utcd it is moſt commonly Screwed to the Zen:rs. Irs ulc is 


for mcaluring the 4/:;tudes, finding Amp/itudes, and Auimuris, 
anddelcribing A/micantararbs.It would ſometimes ſtard you in 
good ſtead if the Plate were longer by the breadth of the Hori- 
<3 than go Degrees; tor then that length being turned back 
will terve you inſtead of an Index: When the Naz is ſcrewed 
to the Zenith, to Cut either the Degrees or Days of either 
S:ile or the Points of the Compaſs in any of thoſe Circles concen- 
trical to the innermoſt edge of the Hirizon: which the Eye 
cannot ſo well judge ar. ; 
F VII. Of zhe Hour Circle, a»d zts Index. 

The Horwr Circle is a {mall Braſen Circle, firted on the Meridi- 
an, whoſe Center is the Pole of AT 
the World: It isdivided intothe | 
24 Hours of the Day and Night, 
ardeach Houris again divided / 


. _ " IN AF 
into Halfs and Quarters, which//] / 1 
in a Revolution of theG/obeare | j A el 


% % 


all pointed art with an Index, 


. Wa. {Ry 
which to that purpole is fitted f 
on the 4x: of the G/obe. oY 

The uſe of the Hour Circle #4 


i5 for the ſhewing the Time of 
the ſeveral Mutations and 
Configurations of Ce/:/tiai Ap- 
PEArances, $ VIII. 
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F VIII. Of the Nautical Compals, or Box and Needle. 


Taſt under the Nerrb point of the Herizcn, upon the under- 
mot Plain is ſometimes tixed a Nautical Compaſs, whole Nur!» 
and Seth line muſt be Parallel to the Nerth and Scuth line Ct 
the Horiz:n, The Uſe of it is for ferring the Angles of the 
Giove correſpondent ro the A nglcs of the Werld. 


F IX. Of the Semi-Circle of Poſition. 


Thoſe that are 4/*rologically addited, will want a Circle of 
Poſition to their Globes. 

This is a Semi-Circ/e made of Braſs and divided into 180 dc- 
grces, numbred from the Equinoctial on either tude with 10, 
20, 30, &Cc. to go. At the two ends there is an Axs, which is 
ficted into the rwo Holes of two ſmall Studs, fixed in the 
Nerth and $:#t5 line of the upper Plain of the Horizon: Upon 
this Axjsit is moved up and down, according to the intent 
ot your Operation. 

The Ule of this Circle of Peſitionis, for the finding the rwelve 
.A{irelogical Houſes of Heaven; and allo for finding the Circle 
of Poſition of any Star or Point in Heaven. 

Thus much may ſerve for the lineaments circumyjacent ro 
ihe body of the Globe. The next diicourſc ſhall be 


CHAP. II. 


0f the Circles, Lines, &c. deſcribed upon the Superficies 
of the Globe; beginning with the Terreſtrial Globe; and 


S I. Of the Equator. 


He Equator is a great Circle,cncompaſſing the very middle 

of the Glebe berween the two Poles therent, 2nd divides 

i 1nto two equal parts,the one the Norzb part, and cheotherrhe 
42 part. Ir is , as all Great Circles are) divided into 360 e- 
qual parts Which are Called Degrees. Upon this C:rcle the Lon- 


giruac 15 number'd, from Ie} to Eaff, and from this Circle 


both ways, w/z. Ner:b and Seut the Latitude is reckoned. lr is 
Called the Zyxator, becautc when the Sun comes to the Line 
( which is twice in one Year, to wir, on the Tenth of March, 
and 
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and the Thirteenth of Ser:cmber ) the Dey; and Nights are 
Equatec, and both of on* Linas! t. 


F II. Of :4e Meridians. 

There are infnire Of Mer;1:ns, for all Places lying Exft or 
me trom one anocher | have fereral Mer. d:ans ; but the Me- 

cjans Gelincated tpon the Ter 'e/fia] Globe are in number 
35, 10 that berween two Merid.ans is hewow t2n Degrees 
of the Eqzatcr. From the Fr? of theſe Meridians ( which 
35 divided into twice 92 Degrees) accounted from the Equa- 
;2r towards either Pele, is the beginning of Longitue, which 
upon our Eng!iſl Globes !S at the We Gratioſa, one of the lites 
It the zoares, and numbred in the Fexzrey Eaftwerds, With 
15, 20, Z©. CC. to 350. round about the G/zbe, till it end 
where it began. 

ne! " are Calle d Mey:d. ans, becauſe they divide the Da) in- 
£0 two equal parts: - For when the us comes tO the Mer;dian 
of any Place, 5 it is _han Med-aay, Or Fui-Neon. 
S III. Of the Parallels. 

As the M:rig;2»: are infinite, fo are the Paralels; and as the 
Aſridien lines delineated upon th2 Globe are drawn through 
no more than every Tenth Degree of the Egnater, ſo are the 
Paralels alſo delineated but upon every tenth Degree of the 
Meridian ; leſt the G!. be mw be roo much filled with Su- 

uity of Lines, which might obſcure the ſmall Names of 
Places. The Par.lcs Circles run Ezff and Weft rourd about 
the Giode. Even 25 the Eauatcr, only rhe Equeter \ is a Great Cir- 
cle, and theſe are C.Cry One le(s than other ; diminiſting gra- 
dually rill they er. 2 Pole. The Para!!s are numbred 
upon the Meris..1 v hs 10, 20, ZO, &cC. to yo. beginuing in 
the Eanarcr, an d ending in the Pele. 
They are Calicd Pir:izl-; hxcauſe they are Parales to the 


S IV. 07 ze Ecliprick, Tropicks, 2nd Polar Circles, 

T! : Circles had Lacy are Glu ncarcd pon theTerreſsriss Sb 
GE) verther aremoli Proper to the Cele. ; and theretcte 
when | come tothe Cecrfied Giobe,, 1 flalt Ectuic them urto 
Vo. 
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$ V. Of the Rhumbs. 


The Rhwmb: are neither Circles nor ſtretght Lines, bur F7:;:7- 
Frhevical or Spiral lines : they proceed from rhe Point where 
we ſtand, and wind abour the Gl-be ri!l they come to the Pele ; 
where-at laſt they loſe themfelves. They repreſent the 32 
ITind: of the Compaſs. 

Their Ui is to thew the Bearing of any two places one 
from another : Thar is to ſay, upon what P-in? cf :4e Compa/; 
any Stoar or Land lies from another. 

There are many of them deſcribed upon the G/:+e, for the 
berter dire&ing the Eyefrom one Shearto the other, when you 
ſeek after the Becring of any two Lands. Some of them {where 
there 13 room for it)havingthe figure of the Nau;ica/Card drawn 
about the Center or common interſcction, and have ( as all 
other Cards have) for the diſtin&tion of the N.rrb Penr, a 
Fi:werdeiuce pictured thereon. 

They were firſt called Rhumbs by the Portugals ; and the 
rame fince Uſed by Latine Authors, and continued by all 
Writers that have occaſion to ſpeak of them. 


$ VI. Of the Lands, Seas, Iſlands, &c. Deſcribed pos 
the Terreſtrial Globe. 


The Land deſcribed upon the. Gl:cbe is bounded with an is- 
regular Line, which runs turning and winding into Cree&: and 
Angles, even as the Shoar which it repreſents (doth. ) For the 
berrer diſtinRion of Lands ec. this line is colour'd cloſe bv one 
tide thereof with divers Colours, as with Red, Yellow, Green, 
&<. theſe Colours diſtinguith one part of the Centiverr from 
the other ; and alfo one 7/:nd from another. That tide of the 
line which incompalles the Colours, is the bounds of the 
Land; the other f1de of the line which is lett bare withour 
Colours, is the limits of the Hater. 

The Land is either Continents, or [lands . 

A Cenzinent is a great quantity of L-,4, not interl:ced or fe- 
parated by the Sea, in which many Kingdoms and Pr. ncipaiicies 
are contained ; as Exrepe, Aſia, Africa, America. 

An 1/and is a part of the Earth, environed round with7'7a- 
ters, 2S Britain, fava S. Laurence Iſle, Bermudas, &C. 

Theſe again are ſubdivided _ Preninſula,Ithmus, Promen- 
$07. um. A 
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A 7. 4/3 is almoſt an [rd that is, a Track of Lan, 
which being almoſt encompaikd round with YT arer, is joyn- 
ed $9 the firm Lax, dy lome line 7Fmws, ; as aiaccs in the 
E:5- ind.ts, &C. 

An is: is a little narrow Neck of L:nd, which joyneth 
any Perin ws tO the Ceontines:; ; as the S;rirs of Dariene in 
Peru, 3nd Cer;nte 1n Greeee. 

A 7 rom. n7757 18 fome High Mcxntcin, Which thooeeth it ſelf 


. _ i A I nas ELoSm ug . = Dh = i -_ 
1-10 the \ / :.the 2:0%tk G OT FONT OT W h: n 15 Call:d aCere 3 
« 4 


z5 that great Cape of gots Hite, ang Cape Terde in HAFics. 

The I Tter seuher Ocean, Se, Straps, Creeks, Likes,0r River: 

The Oceas is that general Coll.Ction of ail 37 aier;, which in- 
vironetk the whole Ezr:b on Every 1:Ge. 

The Sea is part of the Ocean ; to which we carnot come 

2: through {ome S:rai;, as Mare Meig:tirromeun:, Nuare Bal; ie 
c&:, ard the like. 

Theſe rake their names either from the adjacent Flaces, as 
the Br:;:: Oceanthe Arlamtick Sea,&c.0r from the tuſt Ditco- 
Verer; 25 AL:re MageSanicum ; Daw and Fire:ſbersSirairs, &c. 
Or from ſome remarkable accident, as M.ire Rubrum, from the 
Red colour of the Sazd;; Mare £geum, Pon;us Exuxinus, 
and the like. 

A Sri is a part of the Ocean reſtrained within narrow 
bounds, and opening a Way to the Sea ; as the Streits of Gi- 
bra: ar, Heleſpent, GCC. 

A Cre:&, is a crooked Sbcer, thruſting our ( as it were) rwo 
armst0 im.brace the Sea, as Sinus Aariericus, Sinus Perficus,&C. 

A R:i-er is a {mall Branch of the Sea, flowing into the Lind ; 
25 Thames, Tiver, Rb.ne, Nitus, &C. 

Now that theſe LinZ:, Il:mds, Towns, Seas, R:<:rs, CC. may 
at the rſt ſearch be found upon the G/che, all Geegrapers have 
Placed them thereon according to Lengitade and Laritude., 


$ VIII. Longitude. 


The Z:ngi:#2: is an Arch of the Eqzazcr, Comprehended be- 
tween the F'r7 Meridien and the Meridicn of the Place yo:! 
12Quire after. It is numbered on the Equarer from the I7*«# 
to tte E:fz ares With 10, 20, 30, 10 360 Degrees, till it end 
WH IU began, 
$ VIII, 
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S VIil. Latitude. 


The Laritudeis anArch of the 3ſrridian comprehendcd be- 
rween the Emzzrcr and the P7ice enquired after. It 1s num- 
bred on the 4{-ri4:2n trom the Equarer both ways, viz. Norcb 
and S:;b, till ir come tothe Poles, or go Degrees. 

Thus much may ferve for the deſcription of the Terre/fr:2/ 
G/:4: : I therefore come to treat of the Czlej#: al. 


_ — D— 


CHAP. IL 


07 the Celeſtial Globe, or the Eighth Sphere, ages 
ed by the Celeſtial Globe : 17s Potion, and of tht: 
Circles, Lines, Images, Stars, &c. deſcribed thereon, 


S$ x. Of the eighth Sphere. 


'E2 Eighth Sphere which is the Starry Heaven, is repre- 
ſented by the Caleftial Globe, becauſe upon the Convex- 
ity of it, all the Stars and vitible appearances, are placed ac- 
cording to the order that they are firuared in the Corcavity 
of the Eighth Sphere. Ir is Called the Eight Spbere, Becauſe 
berween 1t and us are contained ſeven other Heawens orS2bcres ; 
23 1. the Aoon; 2. Acrcury, 3.VYenus, 4. the Sun, 5. Mars, 
6. Fwpiter, 7. Sazurn, and eighthly the Starry Heaven. The 
Ancients have made the Syſeme of the 717x/4 to contiſt of 
rwo other Spheres, called the Chryfalime Heawen, and the 
Primmums Mebili : Or frfs Mover : As in the following Ficture 
is preſented. 
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A Figure wherein may be ſeen the Compoſition of the 
| 44. of :he World. 


* A 


S II. Of the Motion of the Eighth Sphear. 


Ther? hath been attributed to the Eight» Sy5bear a twofold | 
Mor:on, the one called its D:#rnal 3ſc;ion, which is made trom 
E.zz t0 7; :#, upon the Poles and Axtry, of the 171d, and the 0- 
ter Cal:cd its Second Motion ; Which is made from }#e# ro 
Eaſi pon the P:!es and Axis of the Ecl:prick. 

The D;arnal Mcticn is caulcd by the violznt Motion of the 
Pr,mum 
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Primam Mob:;le ; for in 24 Hours it Carries along with ir, nor 
only the Eigh:b H:aren or Orb or Fixed Stars, but the Orbs of 
the S«n, the 3:2», and all the reſt of rhegPlanets. It is called 
the Diurne! 1M::tiin, becauſe it 15 finithed 1n one Dar. 

The Secend Merion is unproperly attributed ro the Eigbr5 
Sohear ; it being indeed the Motion of the Equine#:/, though 
Authors ſometimes carelefly mention the one inſtead of the 
other. Therefore in the next Se&#ic#, where I rreat of the 
Equine&#ial, 1 ſha!l at large explain unto you the narure of this 
micalled Second Mction. 


S II. Of the Equinoctial, 

The Equine@&../ on the Celefti:1G1:be is the ſame line former- 
Iv called the Equator upon the Terre#ria/ ; only with this dif- 
terence, that the Emu: remains fixt upon the Terreffrial Globe, 

atthe Eauino&iz; upon the Celet;al Globe is moveable; (or 
at leaſt muſt be imagined tro more) contrary ro the Dixrna/ Mg- 
:i2n from Weft to E./*, upon the Poles of the Eclivtick: 1 fay 
imagined to move, becauſe in the Heavens it, with its whole 
Or, viz. the Eig6:5 Spheer, doth really move, though on a 
material Glcbe it would be inconvement ro make a moveable 
Equine&ial, and therefore it hath one fixed: Which for this 
and the next Age will ſufficiently ſerve, without much devi- 
ation from the Truth it ſelf. 

Now that the difference berween the Equazer upon the Ter- 
reFrial Globe, and the Equinc4:izl upon the Ce/efia!, may bz 
proved; and the Motiyn of the Equine&:al be the better un- 
ceritood ; I ſhall only bring this Example; 

All places that were formerly under the Eqzatr, do and will 
kcephe ſame Longitude, and remain ſtill under the Equater: As 
may be proved by comparing the Ancient and Modern Geogr 2- 
-5er5 rogether: But thoſe S:.5y; that were formerly under the 
Emin:&#ial, donor keepthe fame Log;tulde, nor remain under 
the E2:in:@i:!: bicauſe the E214in5tal ( as aforeſaid ) hath 2 
Motion from 17+ ro Ez#, upon the Pe!es of the E-!.pzick. Bur 
the Stars being tixed in their own So5ear, like Knots wn Wood, 
therefore m3re nor, are by the Preceſſion of the Equinox lett 
bzhind the Emu:n23i27 Coiure, and fo are Caulcd to alter their 
Longitude; 25 by comparing the Obtervations of ancient and 
Modern rooms rogether, it Will appear © tur about 345 

Tea? 
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Years bcfore Chriſt, the firſt Srer in the Rems Lorm was by the 
Egy9tian and Grecian Affronemers Obſerved to be in the Equi- 
notia! Celure : And 5g Years ago, when Tycho Obſerved, it was 
found ro bein 27 Degrees, 37 Minntes of Y. So that in abour 
2000 Nears it is moved forwards 28 Degrees, and Will acCor- 
ding to Tycho's opinion, finith its Revolution in 25412 Years : 
According ro which Motion, I have Calculated this following 
Table, for finding the Degrees and Afinutes of the Equinottia! 
Motion, anſwerable ro any number of Years Within the {21d 
Revolution, 


| ye.! deg. m., years.| 'deg.. m. 
=.7-& v6 roo] | n 25 
2 O + 200] | 2] 50 
| | Þ 25, zdoſ | 4& 15 
4 | p. 3 ] 400 | $5]. 40 
5| [| © 47 goo i 7 5 
6] ! © 5 to00] | Ivy 1o 
7 | of 5+ 2000 | 28] 20 
Fj © 6 Zo00c 42] 30 
9/ of 4 4000 56| 40 
Spe j + 
10 O! dF 5 ©CO 70] 50 
20 © r7] roooo] [141] 4 
40 O) 34 20000 [283] 2c 
60. | , 5x] 25000] 1354 1 
x: 2541? [360 


This Table may be of Ule for finding theEquine&ial poſition 
of any Star, for any Year either paſt, preſent, er to come. 
Irs uſe is very caſie: For if you detire to know the Motion of 
the Equinox for any number of Nears, you need but ſeek your 
number in the Column of Years, and againſt it you have the 
Degrees and Minutes of the Equinc&ial Motion. 

But though the S:ars have this Motion one way, viz. in 
Lenguitnae, yet do they not at all alter their Latitude ; Be- 
caute the Motion of the Equ,zo&ial is made upon the Poles of 
the Eclipi.ck, 


$ IV, 


} 


Y A. 
P 
S* + we 


—_ db GE Ald re £ nt EE aitA Sa 


Book I. Kudiments of aſtronomp and Grographp. 


$ IV. Of the Ecliprick. 


The Ec/ip:ick is a Great Circle, lying oblique or allope from 
the Eau:noctia!, making an Angle of 234 Degrees with it: !r 
cuts the Equine&ial into two equal parts, and is cut by the 7:- 
aninctial intwo oppoſite points,viz. in Y, and =. Itdivides the 
Globe into two equal parts, called Hemiſphears ; the one the 
Nertbern, and the other the Sontbern Hemiſþhear. It is divided 
into 12 equal Parts, which are called the twelve Signs; every 
part being noted with the Charadter of the Sigy belonging 
unto it,as unto Aries,V, to Tawrs, G, to Gemini, x, and (oot the 
reſt. From every one of theſe r 2 diviſions proceed both ways, 
Viz. North, and South, Circles of Longitude, into the Poles of the 
Ecliptick. Each of theſe 12 Signs is divided into zo equal 
parts, which are called Degrees; and are numbred upon e- 
very tenth Degree with 10, 20, to 30, and upon my new Cz- 
leſtial Globe for more preciſeneſs, every Degree is again divi- 
ded into halts. 
* Ir is called the Ecliptick as being derived from the Greek 
« word Eklepſin, which ſignifies ro want Light : Becauſe in 
* and about it happen all the defe&ts and Eclipſes both of the 
« Sun and the Moon. 
© It isallo called rhe way of the Sun, becauſe the Sun goes al- 

* ways under it, paſling through it in all his Annual Courſe. 


F V. Of the Poles of the Ecliptick. 


There are two Peles of the Ecliptick, the one the North Pole, 
the otherthe South Pcle; andare called North or South accord- 
27g to their potition next the North or South Pole of the World. 
Each is diſtant from irs correſpondent Pele of the VVorld 2.3 
Degrees, 30 Minutes. 

As on the Terre/#rial Globe, all the Meridians deſcribed there- 
on meet in the Pole of the YVVerld, fo on the Celeſtial all the 
Circles of Longitude drawn through the Twelve Signs mect in 
the Peles of the Ecliptick. 
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VI. Of the Axis of the Ecliptick. 


Through the Poles of the Ecliptick is imagined to paſs a | 
{treight line through the Center of the Plain ot the Feliprick: | 
vhich is called rhe Axis of tbe Eciiptick, upon which the Se- | 
____ cend Merion of the Ecliviick is pertormed, even as the Diurna! 
4ST, TRK:ic is performed upon the Ax of the Wd. 
A, >, YR \\ 
4%. & DP$h ' = . . 
Kana FJ «| $ VII. Of the Colures, and Cardinal Points. 
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Net —\\ÞThere are two Great Circles cutting one another at right 
-==—Angels in the Poles of the FTer/d, which are calkd the Colures. 


FS VIII. Of the Tropicks. 


There are two ſmaller Circles Parallel ro the Equize@#ial, 
which are called the Tropicks,the one Called the Tropick of Can- 
e-r,the other the Trepick of Capricorn: They are diſtant from the 
E2. noct:i232 3 Degree: 39 Minazes ; and therefore are the bounds 
ot the Ec/;pr;ck. They receive their names from che Celeſtia! 
S:gn that they are joyned unto; as the one the Tropick of Cav- 
cer,becaulc it rouChes the Sign of C.cer ; the other the Tropick © 
of Capricow, becaulc it touches the Sign of Capricern, a 


$ IX. 
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F IX. Of the Circles Artick and Amardtick. 


Abour the Pcles of rhe H%r'd are deſcribed two {mall Pa- 
rallc{ Ciredes ; the one called the ziretich, the other the An 
rariick. That inthe North is called the 4rG4:ick Circle, thar 
in the Seutb the Antarctick Circle. 

They have the fame diſtance from the Poles of the 7/:r i 
that the Tropicks have from the Equinc&#ial Circle (viz. 23 De- 
crees 29 M:muzes) and that the Ecliptick hath from the ?. ':: of 
the 1/4rid; and therefore run through the Pe/cs of the Ecl:io- 
z:ck. 

F X. Of the Images called Conſtellations, -.:: 

pon the Celeſtial Globe. 


Here I think fit to be beholden ro Dr. Hoo4,for the pains + 
hatch raken in his Comment or the Images and Crn*e!.:7 ins, 
He ſaith, The S:ars are brought into Conftellarions tor inftruti- 
ons fake : things cannot be taught without Names ; to give a 
Name to every Stzy had been troublctome to the Malter, and 
for the Scholar; for the Maſter to devile,and tor the Scholar 
ro remember : and therefore the 4fronomers have reduced 
many Stars into one Conftellation,that thereby they tell the ber. 
ter whereto ſeek them ; and being ſought,how roexpretsrhem. 

All the Conſtellations formerly noritied by the Ancients were 
in number 43, rwelve whereof we call the z22/we Signs of the 
Zediack, wiz. 1 Aries, V, 2 Taurus, G, 3 Gemini, , Cancer, 95, 
5 Leo, n, 6 Virgo,Mt, > Libra, =, 8Scorpio,m, 9 Sagitterins, F, 
10 Capricern, 13, 11 Aquarius, ®, 12 Piſces, %. One and 
twenty more are placed in the Nerth Hemiſphere, ard are cal- 
Id 1 Urſa miner, 2 Uſa majcr, 3 Draco, 4 Ciphenr, 5 Roctes, 
6 Cerona Septentri, 7 Hercules, 8 Lyra, 9 Cygnus, 10 Cajjic- 
pea, 11 Perſeus, 12 Auriga, 13 Serpentarius, 14 Serpens O- 
phiucli, 15 Sagitta, 16 Aquila, 17 Delphinus, 18 Equiculus, 
I9 Pegaſus, 2O Lndromeda, 21 Triangu.um. The other I; 
are Situatre in the South Hemj/phere, and called r Cetws,2 Orj- 
on, 3 Eridanus,q, Lerus,s Canis major, 6 Canicu'a,y 2 re Nuvis, 
S Hyara, 9 Crater,to Corvus,t1 Centaurns, 12 Lupus, 17 Ara, 
I, Corona Auſtrina, 15 Pijccs Auftring. Beiides, there arc 
two other Conftellations 1n the Norts Hemi hhereguit dnt n us, 
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and C:.2 Bererices : which bccaufe they were not ſp<cified 
by the Anciznrs, are here inſerted apart. 

' Now: the fr. mers did bring them intotheſe Figures, and 
nat into other, being moved rherero by theſe three Reaſons : 
Firſt,chelc Figures expreſs ſome propertic s of the Stars that are 
in them ; asthoſe of the Ram to be Hot and Dry; Andromeda 
chained bcrokxeneth Impritonment : the Head of Afedu/a Cut 
oF, ignifes the los of that part : Orion with his terrible and 
threatning geltare, importeth Tempeſt and terrible effets : 
The Ser95:7:7, the Scorpion,and the Dragon lignify Poyſon : The 
Rill, intinuareth a Melancholly pathon : The Bear inferreth 
Cruelty, &e. Secondly, the Stars (it not preciſely, yer after a 
ſort) do repreſent ſuch a Figure, and therefore that Figure 
was a:tgnced them: as for Example, the Crewn, both Nerth 
and Scurb ; rhe Sccr92/0n and the Triangle, repreſent the Figures 
which they have. The third Cauſe was, the continuance of 
the Memory of ſome notable Men, who cither in regard of 
their tingular pains taken in A/Frenomy, or in regard of ſome 
other notable deed, had well deſerved of Mankind. 

The firſt Author of every particular Confellaricn is uncer- 
rain; v<t are they of great Antiquity ; we receive them from 

tclemy, and he followed the P/arcnicks; fo that their Anti- 
quity 1s great. Morcover, we may perceive them to be Anci- 
ent by the Scriptures, and by the Peers. In the 33. Chapter of 
cb there 15 mention made of rhe Pleiades,Orion, and Arduras, 
and Mazzarcth, which ſome interpret the 12 Signs: Feb li- 
ved inthe Time of 4brabam, as Syderocrates makcth mention 
in his Book de Commen(urand's locorum ditfentiis. 

ISow b=i'ides all chis, Touching the reaſon ot rhe invention 
of thcte Cen *Paricms the Peers had this purpoſe, vis. tro make 
hen faliinlove with 4fron:my. And to that intent have ro<ve- 
ry Cenffel!.:t'en invented ſtrange concened Stor;es; (a5 you may 
read at the latter end of this Book) therein imitating De- 
moFhenes, ho when he could not get the People of Arbens to 
hear kim in 2 matter of great moment, and proktable for the 
Commonwealch,he began to tell them a Tale of a Fellow that 
fold an 5 ; by which Tale, he fo brought on the .{rbcnians, 
that they were batt: willing to hear his whole Oration,znd 10 
pat in Pratice what he exhorted them to. Thelike intent had 
(ie Pets inveming of thets Stories : They faw that {froncn:y 
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ing for commodity ſingular in the life of Man, . was al- 
molt of ail Men utcerly neglcRed : Hereupon they began to 
{er forth that Art under Fictions ; that thereby, ſuch as could 
not be perſwaded by Commodity, might by the plcafure be 
induced to take a view of thete Matters: ard thercby ar 
length fall in love with them. For commonly you ſhall note 
this, that he thar is ready to Read the Stories, Cannot Content 
himſelf therewith, but detircth alſo ro know the Ceonte!iatic rs, 
or at leaſtwiſe ſome principal Srar therein. 

There are in Heaven yet twelve Cenitel/aticns more, polit.d 
about the Seuth Pole, which were added by Frederico Houtman- 
-», inhabiring on the liland Sumarra ; who being accommo- 
dared with the Inſtruments of immortal Tycho, hath obſerved 
the Lengitude and Latitude of thoſe Stars, reduced them into 
C-ni#eliations, and named them as follows, 1 The Crane,z The 
Phenix, 3 The Indian, 4 The Peaceck, 5 The Bird of Parad:/e, 
6 The Fly, 7 The Came/ion, 8 The South Triangle, 9 The Fy- 
ing Fiſh, to Derado, 11 The Indian Fowl, 12 The Seuthern 


Serpent. 


FS XI. Of the number of the Stars. 


Although in Heaven there be a very great number of viſible 
S$:ar;,which for their multitude ſcem innumerable; yet no wiſe 
Man will from thence infer that they are impollible to be 
counted : for there is no Star in Heaven that may be feen,buc 
its Longitude and Latitude may with meet Inſtruments for that 
purpole be exaCtly found ; and being once tound,it may have 
a Name allotted it, which with its Lengi:ude and Latirude may 
be Caralogizedeither for the Memory ot the Obſerver,or the 
knowledge of Poſtericy. Now therefore if any one Sr may 
be Obſerved,they may all be Obſerved ; and then may they all 
have Names given them; whichthough to the ignorant ic ſcem 
uncredible,yer to the Sons of God(as Foſephuscalls 4ftronomer:) 
who herein participate of their Father's knowledge, it is cafie 
to number the Stars, and call them all by their Names, Plal. 97:4. 

Bur though all the Stars in Heaven may be numbred and 
named, yet hath not 7Tycho,orthe Ancient Afronomers, thought 
fit ro rake notice of more than 124. of the chiefeſt that are 
Vitible of our Herizon, they being tuthcient for any purpote 
that we ſhall have occaſion to apply them unto. You of = 
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the Stars. 


Latitude of 


the Stars. 


the induſtry of Fred. Hon:wan atoreſaid, hath added to the 
Catalogue 1 36 Srar;, with their Longicade, Letirude, and Mag- 
#i:-4e, and given Names unto them: which upon my New 
G.. &e: 1 have allo aſcert<d, as may be feen about the Sonrb,Pole 
thereof, So that with theſe 1241 Obſerved bv Tyco and the 
Ar.cicnts, and theſe 136, the whole number of rhe Caralogue 
Is 1377. 

Some other Sr.rs of late have been alſo obſerved by Baie- 
-s, among the ſeveral Conf#ellations aforcſaid ; bur nor of 
any conſiderable Magnitude : and therefore I think hit to pals 
them by, and come ro their Situation in Heeven, according 
i0 Longitude and Latitude. 


$ XII. Of the Situation of the Stars. 


The Stars are Siruate in Heaven according to their Longi- 
Longirude of ; de and Latitude. As the Longitude of any Place on the Ter- 
refrial Glebe is an Arch of the Equater Comprehended- be- 
tween the firſt Meridian and the Place ; fo the Lengitude of a- 
ny Star on the CeleFia! Glche is an Arch of the Ecliptick CON- 


rained berween the firſt point of Aries and the Srar inquired 
after. Bur yer becauſe the Ecliprick is divided into 12 Signs, 
the Lengirude of a Star is therefore (in the moſt cuſtomary 
Account) an Arch of the Ecliprick comprehended berween 
the Semi-circle of Longirude, paſſing through rhe beginning 
of the Sign the Srar is in, and the Semi-circle of Lengirnde 
paſling through the Center of the Szar. 

The Latitnde of a Stay is either North or South : North, if on 
the” Nerth fide of the Ecliptick ; Sewth if on the South fide of 
the Ecliptick. Asthe Latitude of any Place on the Terreſtrial 
Globe is an Arch of the Meridian contained berween the E- 
azator and the Para/lel of the Place, fo-is the Latirude of any 
Star an the Cele#tiaiGlovean Arch of a Semi-circle of Longitude, 
comprehended between the Ecliprick and the Sar inquired 
attET. 


S XIII. Of the Magnitudes of 7he Stars. 


For the berrer diſtinCtion of the ſeveral ſizes of Stars, they 
are divided into fix ſeveral Magnitudes. The biggeſt and 
vrigr.telt Stars are Called Stars of the firff Magnitude : Thole 

One 
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one ſize inferiour in Light and Bignels are called Stars of rhe 
Second Magnitude ; Thoſe again one hize inferiour to the Stars 
of the Second Magnitude, are called Starz of the Third Magni- 
tude, and fo the Stars gradually decreaſe unto the Sixth Mag- 
nitude, Which is the ſmall, ſome few Obſcure Stars only 
excepted, which for their minority and dimneſs are called 
Nebula. Theſe ſeveral Magnitudes of the Stars are expreſſed 
on the Globe in ſeveral ſhapes : as may be ſeen in a ſmall Ta- 
ble placed on the Globe for that purpoſe. 


Now for your further farisfa&tion and delight, I have in- +4,aq..c... 


ſcrtcd a ColleRtion of Dr. Hoed's, wherein is expreſſed the Mea- 


ſure of every Magnitude, and the Proportion it hath, fir, ro Stars. 


the Diameter, and ſecondly, tothe Body of the Ear: 

The greatneſs of any thing (ſaith he) cannot be better ex- 
preſſed than by comparing it ro fome common Meaſure, 
whoſe quantity is known : the Common Meaſure whereby 
Attrenomers exprels the greateſt of the Scars, is the Earth. 

Somerimes they compare them with the Diameter of the 
Farth, ſometimes with the G/obe thereof : The Diameter, ac- 
cording to their account, which aHow bur 6o M:/es to a De- 
gree, Containeth 682 274 les; and the whole Solidiry of the 
G/obe Contains 165, 042, 481,238 Miles and 734. According 
to Prolomy, who allotteth ro every Degree 624 Miles: The 
Diameter containeth 7159 Miles 7+, and the whole Solidiry 
of the Globe hath 192; 197, 184, 917 742+ Mites. 


The proportion of the Diameters of the fixed Stars, com- 
pared with rhe Diameter of the Earth. 


The Diameter of a Fixed Star of the Firi# Magnitude com- 
pared with the Diameter of the Earts hath fuch Proportion 
to itas 19 hath to 4: therefore ut Containerh the Diameter of 
the Erth 4times and +. 

The Diamcrer of a Star of the Second Nzgnirude is unto the 
Diameter of the Earth as 269 ist0-60 : theretore it Conain- 


eth it 452 times. 


The Diameter of a Fixed Star of the Third Magnitude is un- 
co the Diameter of the Earth aS 25 Unto 6: Lhcretore it £ ome 
taineth it 4.5 times, 

The Dtumetcr of a Fixed Star of the Furrth Mugnitude 15 unto 
one 
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the Diameter of the Earrs as 19 and 5 ; therefore it contain- 
cth it 3+ times. 

The Diameter of a Fixed S:ar uf the Fifth Mignitude is un- 
ro the Diameter of the E775, as 119 unto 36, therefore it 
containcth it 343 tumes. 

The Diam.ot a Fixed Stzr of the Sixrb Mag.isunto the Diam. 
of the Earth, as 21 urto 8; therefore it containeth it $times. 

As for the Proportions ot the Cloudy and Obicure Srars, 
racy are not expreſſed ; becaule they are but trw, and of no 
Sreat account in reſpect of their tmalnets. 

The Froportions of the Fixed Stars compared with the 
Globe ef the Earth, are as follow. 


A S:zr of the Firff Magnituae 15 to the Glihe of the Earrb,as 
6839 to 64, therctore it containeth the Gliobe of the Exrib 
1075 TIMES. | 

A S:ar of the Seccnd Magni:uae 15t0 the Ghhe of the Earth,as 

194651cg istO 216000, therefore it Containcth it go times. 

A Star of the Third Magnitude 15 tothe Giche of the Earth,as 
15625 is to 216, therefore it Containeth it 52+ times. 

A Ster of the Feurth Magnitude is to the Globe of the Earth, 
as 6850 is unto 125 : therefore it containeth the Globe of the 
Ezrth 5 45 times. 

A Ster of the Fifth Magnitude is to the Glebe of the Earth, as 
16851359 is unto 46656, therefore it Containcth the Glche of 
the Earth 355 times. 

A Ster of the Sixth Magnitude is to the Globe of the Earrh,as 
9261 1s unto 512, therctore it Containeth the Globe of the 
Ezrtb 1 $-L rmes. 

I confeſs all this may ſeem matter of incredulity to thoſe 
whoſe underſtanding is ſwayed by their viſual Sence, but if 
they be capable ro conttder the vaſt diitance of thoſe Huge 
Bodies (the St-rs) from the face of the Ezrtb, ard alſo the di- 
m.inutive quality of Diſtance,their reaſon wil be :eCtified; and 
their incredulity turn'd into an acknowledgment of the un- 
{peakable Wiſdom of Almighty Ged ; and they will ſay with 
LC ! /«.mit, Greet is our Lird, Greas is bis Power, b.s V{dom 
17 inf.70, Pjai. Iy7. 5. 

Tae Gitance of the S:ars therefore from the Earth, is aC- 
COreli:g tO Mir. Fcbr Dec's Compuration, 2008 14 Smidiame- 
eers 
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ters of the Earth. The Scmidiamerer ui the Eerib containern 


of our common Af:ics ; 4357+, Such A7.{cs as the whole Earth 


and Ses round about is 21600 : allowing for every Degree of 
the greateſt Circ: 60 A.!cs: fo that the diſtance of the Srars 
from the Erb is in Milzs 69005540. Now as Mr. Dee faith 
(almoſt in the ſame words) it you weigh w«-ll with your ſelf 
this little parcel of Fruit .{/*renemical ; as concerning the 
Bigneſs ard Diſtance of the $::rs, &c. and the luge matlinet; 
of the Stzrry Heaven, you will tind your Conſciences moved 
with the Kingly Prophet to ſing the Confeſlion of God's 
Glory ; and ſay, 73e Heavens declare the Glory of God, and the 
Firmament ſheweth forth 1h& Works of his Hinds. 


F XIV. Of the Nature of the Stars, 


To many of the Principal S:r: there is in Planetical Chara- 
Cers prefixed their F/anerical Natures. The Aſftrologers make 
great uſe of them for knowing the Narwre of the Srar:: tor thoſe 
S:zrs that have the CharaCter of þ, adjoyn<d, are ſaid ro be of 
the Nature of þ : thoſe that have # adjoyned, are of the Ni- 
ture of Þy : and ſo ofthe reſt. If a $rar have the Charatters 
of two Planets adjoyned, that Star participates of both their 
N.::ures,but moſt of that P/aners whole charaCter is fhirſtplaced. 

The uſe 4#tronomers make of thoſe Charadters,is for know- 
ing the Colour of any Star; as if a Srar have h adjoyned, it 
is of the Colour of h ; if x, it i the Colour of y, &c. 

The Fixed Stars are known from the Planets by their con- 
tinual Twinkling, tor the P/ancrs never Twinkle, but the 
Fixed Stars d9. : 


S XV. Of Via Lactea, or the Milky way. 

This Subjc&, b<caulc it is already fo fully handled by Dr- 
H.cd, that more than ke hath Written cannot well be ſaid,ci- 
tacr of his own Opinion or other Mens, I think fit therctore 
ro give you his own Words, Which are as follow, 

VIA LACTEA, or Circulus Lafens by the Latines ſo cal- 
led; and by the Greeks, Galaxia, and by the Engl:ſh the Mk; 
waz, It 35 a broad white Circle that is ſeen in the Heaven : 
Ia the Nertb Hemi; >bere, 1t beginneth ar Cancer, on cach fide 
the Head thereof, and path bv Awvriga, by Per/cus, and Ca/- 

ſeepc;a, the S:;1.:n,and the itHead ot C:rricernathe Tail of Scorpio, 
agg 
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and the Feet of Centaur, fre c the Sh:r,2rd fo untothe Head of 
C:,cer. Some Na ſporting manner C0 Call it Warling-Sireet, 
but why they. call ir to, I cannor t:ll; except it be in regard 
or the narrownefs that it ſeemerh to have ; or elſe in retpeR 
of that great Hi:h-way that licth between Dover and Sr. Al- 
bs, WHICh 1s Calied by our Men Harl:ng-Streer. 
Concerring this Circiz tacre ace ſundry Opinions ; for there 
great ditterence among ſome Writers, both rouching the 
PL1Ce, Mattzr, and Efficicnt Cauſe thereof. A4ristctle diflent- 
th from all other, both P#6:/s/ephers and Peers, in the Place, 
{::rer, and Came Of this CuCle ; ſaving, Thar it is a Aereor 


. 
T% 
_ 
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up thither 
is Opinion is of all Men confured. 

Firſt, Touching the Place,ir cannot be inthe Ar; for what- 
ſocver is in the £r, 15 not ſeen of all Men, atall Times, to be 
under one and the lame Part of Heaven. If we ſee ir in the 
South, they that are in the 1/e# ſhall fee it under the Ez## fide 
of the Hesven,and they thar are inthe Ezf,, ſhall fee it inthe 
11 Part of the Heaven ; Bur this Circle is of all Men ſeen 
always under the fame Part of Heaven, and tobe joyned with 
the ſame Stars ; therefore it cannot be in the Air. 

Again, tor the Matter, it cannot be made of that which 4ri- 
Ecrie nameth (5.e.)theYapcurs of the Eartb,becauſe of the long 
continuanceot the Thing,and that withourany Alceration : for 
ir is impolbble that any Aferecr made of Vaperurs drawn v 
from the Waiter, or Exhbalations from the Earth, ſhould laſt io 
Long ; as may be ſeen in Blazing Stars ; which though they 
have continued long, as namely 16 Months, ſome more, tome 
leis ; yetar the length they have vaniſhed away : whereas this 
Circle hath continued from the Beginning unto this Day. Be- 
{ides, put caſe it weremade of theſe Exbalatiens ; whence will 
they infer the uniformity thereof ? The Cemers do alter divert- 

v, both in the Faſhion of their Blazing, ard alfo in their ſe- 
verai Quanniies ; whereas in this Circle, there is nothing bur 
the fame Parr, always of one Form and of one Bignefs. In 
the Efkcient Cauſe thercof he muſt needs crr: for it it be nei- 
ther in the 4ir, nor made of the Exhalations of the E.:y:5, ir 
cannot be cauſed by the $:z: ; for rhe one is the Place, and the 
other the Marter, wherein, and whercapon the Sr ſhewerh 
his PIWeL. Alt 
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All other (beſides Arifole) agree inthe Place, bur ditfer in 
the Ethcient cauſe thereof; and they are either Ph:icſop5:7s, or 
Poers. Both theſe affirm rhar ir is in the Firmament (i.c.) in the 
Ejgbt Sphere, but they diſagree in the Cauſe thereot. | 

The Philoſophers (and chiefly Demecritws ) afhrm the Caule 
of the thing, tobe the exceeding great number of Stars in that 
part of Heaven, whoſe Beams meeting togtther lo contutcdly, 
and nor coming diſtin&ly ro the Eye, Cauſeth us to imagine 
ſach a Whireneſs as is ſeen. But the beſt Opinion is this, thar 
this A6lky way is a part of the Firmement, neither fo thin as 
the ocher parrs thereof are, noryetſo thick as the Stars them- 
ſelves. If it were as thin as the other Parts of the Heaven be- 
(des the Stars, then could it not retain the light, bur chelighr 
would paſs through it and not be feen: If ir were as Thick 
as the Stars, then would the Light be ſo doubled in it, that it 
would Gliſter and Shine, as the Stars themſelves do: bur being 
neither ſo thin as the one, nor ſo thick as the other, it bccom- 

eth of that Whiceneſs we ſee. Thus far Dr. Hood, Bur 

Our modern Philoſophers conceive this LaFeen Whitenels 
ariſcth from a great number of lirtle Stars, conſtipared in that 
part of Heaven ; flying ſo ſwiftly from the fight of our Eyes, 
that can perceive iog bur a confuſed Light; this is Tele/- 
6-pe (more lately found out) doth evidently demonſtrate ro 
us; by the Benefit of which, little Stars (. otherwiſe incon- 
{picuous to our Eyes ) are there clearly diſcerned. 

Abour the Southern Pole are ſeen rwo White Spers, like lite 
tle Clouds, coloured like the wie Le#es, one of which is tre- 
ble the Latitude of the other ; ſome Mariners call them Nube- 


cu/e Magellan. 
way is deſcribed on the Globe between two 


This 
Tracks of Pricks ing through the Images mention- 
nedin the beginning of this Softion—@ 

Thus have you the definition of the Globes, with che De- 
ſcription of all the Lies, Circles, &c. deſcribed thereon. 1 


ſhall now «xplain unto you the of ſeveral Words of 
Art, which in the Uſe of them you will meet with, and then 
come to the uſe it ſelf. 

And firſt, whas is meant by the word Horizon. 
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Wh<ez I ſpake of rhe Heriz:n before, I only mentioned the 
Wonden H.riz2n,0r Frame about the Glcbe ; which becauſe ir 
repreients the Mathematical Herizen, 1s therefore called the 
Horizn ;, bur the word Horizon is to be Confidered more par- 
ticilarly ewo manrier of ways: as 

rairſt, the Natural Horizon. 

Sccondiy, the Mathematical Horizon. 

The Na2twral Herizon is that apparent Circle which divides 
the Vitble part of H-aven from the Invilible; it extends it 
{cIf in a ſtraight Line from the Superhcies of the Earth, every 
way round about the place you ſtand upon, even into the ve- 
ry Circumference of the Heavens. Iris only diſcerned at Sea, 
or on plain Ground, that is free from all hindrance of the 
Sight, as His, Trees, Houſes, GC. 

The Ma: bematical Horizon ( which indeed is meant in this 
Treatiſe, ſo oft as I ſhall have occafionto name the word Hori- 
_ is 2 great Circle which dividesthar part of Heaven which 
is above us, from thar which is under us, preciſely into two 
equal parts; whoſe Poles are the Zenith and Nadir. In this 
Circle the Azimmths or Vertical Circles are numbred, and by 
this Circle our Days and Nights are meaſured out? unto us ; 
for while the Sus is above the Horizon it is iDay ; and when 
it is under the Horizon it is Night. 

This Circle is repreſented unto us by the upper Plain of the 
Wooden H-riz9» : Therefore ſo oft as you are direRted to 
bring any Degree or Star, &C. to the Horizon, it muſt be un- 
derſt2od that you muſt curn the Globe rill the Degree or Star 
come alt roche-upper Inner edge of the Wooden Herizoy. 

The Zenith and Nadir,arewo points oppotte ro one another. 
The Zeni:h is that point m1 Hewes crectly over our Heads ; 
and the Xadir is that point in Heaven Greatly under our Feer. 

The 43inmmtbs, br'VirrieaÞ Circles) are great Circles, paſſing 
through the Zenirband Nidiy, -whofe Poles are the Zei:th and 
Nadjr.And as the Mer;dims cur'the Equztet and all Parallcls ro 
the Equatcr at right Angles, fo the Aximurhs cur the Herrizon 
and all 4/micantbars at right Angles alſd.” The Atimuths (25 
the Mcor:d'cns ) are infinite; and are numbered by Degrees 
from the Ez and H** points towards the North and Scurb 
in the H.y,m. The 
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The Almicantbars are Circles parallel ro the Horizon, whote + aivars, 
Poles are the Zenith and Nadir. They are fo called Circles of "2.0.77 
Altitude, becauſe when the Sun, Mon, or any Star is inanyx£ﬀ © 
number of Degrees above the Horizon, it is faid to have fo 
many Degrees of A.ticude; which Degrecs of 4irirude are 
numbred on the Vertical Circle fromthe Horizon upwards, to- 
wards the Zenith. The Almicanthars are 2lto infinite, as Ps- 
rallels, Meridians and Azimuth are. 

The Amplitude is the number of Degrees contained between #=:.;2 4 
the true Eaſt or 17*/* point rowards the North or $:u;b points 0 
theHorizon,andthe Riſing or Setting of the Sun,Mocn,or Stars,6cC. 

The Dec/ination is the number of Degrees that the Sun, Mocn, Dec!inat/er, 
or any Star is diſtant from the Equine&ial towards cither Pole, 
and hath a double denomination, Vit. North Declinaticn, ard 
South Declination ; for if the Sun, Moon, or Stars {werve t0- 
wards the North Pele, they are ſaid ro have North Declination, 
if towards the Sourh Pole, South Declinaticn. 

The Right Aſcenſion is the number of Degrees of the Equi- R'ght 4cen om 
n:&#;al (accounted from the firſt point of Aries) whichcomes 
tothe Meridian With the Swn, Moon, or Stars, or any other 
point in Heaves propoſed. 

The Oblique Aſcenſion is the number of Degrees of the E- 0-727 4. 
quinsFijal which comes to the Ezft tide the Horizon with Sw," 

Moon, Or any Star. 

The Oblique Deſcenſion is the Degrees of the Enninc#ici, 05710 Dejecre 
which comes tothe Hf fide the Horizon with the Sun, Mon, 
Or any Star. . 

The Aſcenſiona! Diference is the number of Degrees af- 4-7 +14! 
ter Subſtraſtion of the Oblique Aſcenſicn from the Right 4-9 
cenſion. 

So many Degrees as you Sail towards the Pole, you areſaid RE. 
10 Raiſe the Pole ; and {0 many Degrees as you Sail from the Ri/* the Pole 
Pole, you are faid to Depreſs the Pole. ITO 

Courſe is the point of the Compaſs you Sail upon; as if you Sail c,,u;, 
Eaftward, it isan Eaſterly Courſe, it VVeſt, a Weſterly Corſe, S&C. 

Diſtance is the number of Leagues you have Sailed from pifxce. 
any place, upon any Courſe. 

A Zone is a ſpace of the Ezrth,contained between two Pa- Zn, 
ralle!s.The Ancient Geographers made tive Zones in the Eurty ; 
two Frozen, WO Temperate, and one Burns Zone. 

E 2 The 
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The two Frozen Zones are thoſe ports of the Globe compre- 
h-rded berween the Nertb Pole and the Awtartick Circle,and the 
S-#:6 Pele and the AntarFick Circle ; by the Ancients called I- 
h:b;:a51e, becauſe the Swn being always far remoce from them 
ſhoots its Beams obliquely upon them, which oblique Beams are 
ſo very weak, that all their Summer is but a continued Finer, 
and the 17nter(as they thought)tmpoſlible to be ar all indured. 


Tornperate Zone The Temperate Zones arethe ſpace of Earth contained berween 
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the Ar#ick Circle and the Tropick of S, and the Antar#ick Cir- 
cle and the Trevick of 3, by the Ancients called Temperate and 
H.ibirable ; becauſe they are compoled of a ſweer mediocrity, 
berween outragious Hear, and extremity of Cold. 

The Bwrn: Zone is the ſpace of Earth contained berween the 
Trepick of S, and the Tropick of 13, called by the Antients Us- 
habitable, b=cauſe in regard the Sun never moves out of this 
Zene, but darts is Beams ndicularly upon it, they imagi- 
ned the Air was ſo unſutterable Hor, that it was-impoſlible tor 
any to Inhabit in this Zenz; ſo that (as you ſee) they held the 
two Temperate Zones only habitable, and the rwo Frozen Zones 
and one Burnt Zone altogether impollible ro be Inhabired.Bur 
cheir Succeſſors, cither animated by induſtry, or compelled by 
neceſliry, have apparently refured their Afſertion ; for at this 
time many atads can witneſs that their Bloods are not ſo- 
greaſie as to Melt in the ſcorching Heat of the One, or ſo 
Wartry as to Congeal in the Icy Froſts of the other. 

The Antients have yetotherwiſedivided the Earth into four 
ard twenty Northern Climates, and four and twenty Surbert 
C/.mates ; ſo that in all there is cight and forty Climates. The 
Clim-tes are alrered accordingtothe half Hourly increaſing of 
the longeſt Days; for in the Latirude where the longeſt Days. 
are increaſed half an Hour longer than they are ar has 14 
tcy(viz. longerthan 12 Hours) the firſt Chmate begins ; in 
the Latitude where they are increaſcd an whole Hour longer 
than in the Equater, the ſecond Climare begins, where thedays 

re increated three half hours longer than in the Equezer, the 
third C/imzte begins; and fo anwards, the Climates alter ac- 
cording as the longeſt Day increaſes halt an Hour, till you 
come 19 find the longeſt day 24 Hours long. 

Now the Antients (in thoſe Times) knowingno more than 
cine Habirable Climates, gave names only to nine. The - 
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they called Dias Meros, after the name of a famous Inland I- 
fland, which is ſituate about the middle of that Climate, and 
i5 now Called Gaegwere. The ſecond Climate they called Dia 
Syenes, after the name of an eminent City in e£gypr, lying 
about the midſt of that Cimates. The third Dia Alexanderas, 
after the name of the Metropolitan City of eEgypr. The 
fourth Dis Rhodes. The fifth Dia Rhomes. The fxth Dia 
Ponten. The feventh Dis Borifbenees, The eighth Dia Rj- 
pocos. The ninth Dia Daniam. 

Theſe Names belong only to the Climates on the North 
fe of the Equator. Bur thple on the South fide (in regard 
ofthe ſmall Di/coveries thoſe Ages had on that ſide the Equator) 
were diſtinguiſh only by the addition of the word A4n:;, ro 
the ſame Searberly Climate ; as the firſt Sourbern Climate (which 
i; that Climate that lies as many Degrees to the Southward as 
the firſt doth to the Northward) they called Anti Moroes. The 
kcond Anti Syenes, The third Anti Alexanderas, and fo on 
to the ninth. 


In every C/;mate is included rwo Parallels, which are of the P.vallcl... 


ſame Nature with the Ciimares ; fave only that as the Climazes 
alrer by the half hourly increa(ing of the longeſt day,the paral-, 
kls alrer by the Quarter Hourly increaſing of the longeſt Day. 
Furthermore, 1n reſpect of the Horizon, we find the Sphere 
conſiruted into a three-fold Polition ; as firſt into 4 Dire& 
Sphere, ſecondly a Para/lel Sphere, thirdly an —_ Spbere, 


A Dire& Sphere hath borh the Poles of the World in the Ho nires Spare. 


750, and the EquineFis! tranhting the Zenith. In a Dire& 
Sphere all the Circles paralc} ro the Equator make right An- 
gles with the Herizon, and are alſo divided into two equal 
parts by the Horizon ; and in a Dirett Sphere the Sun, Moon, and 
Ser: are always twelve Hours above the Herizen, and twelve 
Hours under the H:rizn, and contequently make twelve 
Hours Day, and twelve Hours Night, 

It is called a Dire& Sphere, b-Caulc all the Celeſtial Bodies, 
25 Sur, Moen, and Stars, &C. by the Diurnal Motion of the 
Primums Mobile, aicend directly Above, and deſcend dire&tly 
Below the Hcrizen. 

They that Inhabit unCer the Eater, have the Sphere thus 
pofired ; as in the liland Borneo, Sumatra, Celebes, St. Thomas, 
2 great part Of Africk, Pers in the WeſF-Indjes, XC. as you may 

ice 
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ſee by the Globe itſelf; if you move the Braſen Meridian 
through the notches in- the Horizon, till the Poles thereof 
rouch the Horizey, As in the Figure. 


A Parallel Sphere hath one Pole of the World in the Zenith, 
the other in the Nadir, and the Equined#ial line in the Horizon, 

In a Parallel Sphere, all the Circles Paralicl to the Equino#;al, 
are alſo Parallel ro the Horizon, and in a Parallel Sphere from 
the 10th. of March to the 13th. of September ( the Sun being © 
then in the Nertherly Signs, and conſequently on the North ſide © 
the Horizn ) there is tix Months Day in the Ne»:b, and fix © 
Months Night in the Sour; and contrarily from the 1 3 of Sep- 
tember co the 10 of March ( the Sun being then in the Sourh_ © 
erly Signs, and thercfoze on the Sourh fide the Horizon ) | 


there 7 
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there is ſix Months Day in the Sourhb, and fix Months Nighe 
in the North. 

It iscalled a Paralle/ Sphere, Becauſe the Sun, Meon,or Stars in 
a Diurnal Revolution of the Heavens, neither aſcend Higher 
or deſcend Lower, but always move parallel ro the Flrizon. 

The Earth is thus poſited under bath the Poles, viz. in go 
Degrees of Latitude ; as may be ſeen by theGlobe, if you turn 
the Brazen Meridian till cither of the Poles be elevated go De- 
grees above the Horizon, AS in this Figure. 


An O3/:que Sphere hath the Axis of the World neicher Dj- 03!;gn:Sphere- - 


re# or Parallel to the Horizon, but lies a-{lope from it. 

In an Oblique Sphere all the Celeſtial Bodies, as Sun, Moon, or 
Stars, &c. have ( in eſpe of the Horizon ) oblique and une- 
qual Aſcenſions and Peſcenſions,andall the Lines parallel rothe 
Equatcy 
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Equiator make unequal Angles with the Heriz/n, and are cut 
by the Horizon into uncqual parts; for thoſe lines rowards 


' the elevated Pele, have a greater portion of a Circle under 


the' Horizon than above it ; only the Equater becauſe ir hath 
the ſame Center with the Herixon, doth divide the Herizon 
into two equal parts, and is alfo divided into two equal parts 
by the Horizon. 

Hence it follows, that when the Suz is in any part of the'E- 
cliptick that declines rowards the elevated Pole, the Days in the 
clevared Hemiſphere ſhall be Edo the Nights; and when 


.the Sws is in any part of the Ecliptick that Declines towards 


the depreſſed Pole, the Nights be longer than the Days. 
But when the Sun isintheEquinoFial{becauſe whether the Pole 


. be Raiſed or Depreſſed) equal portions remain both above and 


under the Horizon ; therefore the Daysare of the ſame length 
with the Nights, and the Nights with the Days. | 

Alfo in an Olique Sphere, all thoſe Stars thar have as grear 
or greater number of Degrees of Declination-than is the ele- 
vated Poles Complement of Latitude to yo, never ſet or come 
under the Horizon, and thoſe Sters that have the Lame Decli- 
nation about the Depreſſed Pole, never Riſe. 

It is called an Oblique Sphere, becauſe all the Circles of the 
Sphere move Obliquely abour the Horizon. 

The Earth is thus obliquely poſited to all thoſe Nations 
that Inhabirt under any Degree of Latitude, cither North or 
Sou:bwards,berween the Equator and either Pole: as may va- 
riouſly be ſeen by the Globe, when the Axis lies not on the 
Horizon, nor the Equator 15 parallel to the Horizon ; As in this 
following Figure. 


Moreover 


Ver 
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Moreover all Places have their Antipodes,Perieci and Anteact. 

The Antipodes of any Place is the _> Degree on the 
Globe. As if a Perpendicular were let fall from the Place you 
ſtand on,threugh the Center of the Earth, andcontinued rill ir 
paſs quite through the Superficies of the Earth, on the other 
fide ; then in the point where the Perpendicular cuts the Su- 
perficies of the Earth on the other ſide,is the Antipodes of that 
Place, 

The Inhabitants of any two Places that are in Antip:des to 
each other, go with their FeetdireCtly againſt one another,and 
have a contrarity in the Seaſons of the Year, and Rifings and Set- 
tings of the Sun, Moon, Or Stars, and all other of the Heavenly 
Bodies; ſothat when with Us it is Spring, with Them it is Au- 
twmn ; when with Us the Sun Riſcs, in our Antipodes ir Sets; 
andtherfore their Morning is No”; Evening, their Noox our Mid- 


night, 
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»ight, their Evening our Morning ; and their Longeſt Day our 
Shorreſt: | 

The Peri.cc} of any place is that point in the ſame Paralld! 
which com:s to the Meridianwith the Antipodes. 

In the Peri.eci of any Place there happens nor that Contra- 
riety of Seaſons in the Year that doth in the An:ipodes ; nor in 
the Lengrhof Days; for the Days in both places are of equal | 
Length; but inthe Times of the Day, there is the ſame con- 
crarity, for (though their Spring be our Spring) and the reſt 
of their Seaſons of the Near the fame with ours, yet) their 
M-rning is our Evening, their Night our Day, &c. ; 

The A4nteci of any Place is the point under the ſame Merj. 3 
disn that is diſtant from the Equator on the South ſide fo many ® 
Degrees as your Place is diſtant from the Equator on the Nerth © 
de ; and the contrary. 

In the 4ntci there happens not that contrariety in the ® 
Days as doth in the Anripedes, bur in the Seaſons of the Year 


there is the ſame contraricty ; for in our Antec; their Morn- | 


ing is our Morning, their Neon our Noon, their Night our © 
Nigh:; bur herein is the difference, their Spring is our Fall, 
their Swnmer our Winter, &c, and their Longeſt Day our Shor- 
teſt ; as in the Anripodes. 4 
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The SE CONT. BOOK: 
Shewing hPa Uſe of the 


SISTER: R > 


|GLOBES. 


Applying them to the Solution of Aſtro» 
nomical and Geographical 
Problems, 


PREFACE. 


— Em 


Some Advertiſements in Chooſing and Uſing 
the GLOBES. 


EE the Papers be we!l and neatly paſted, on the 

Globe; which you may know, if th? Lines and 

Circles deſeribed thereon meet exadtly, and continue al 

the way even and whole ; the Lines not ſw2rving 0:t or 

in, and the Circles not breaking into ſeveral Arches; 

= the Papers either come ſhort, or lap over on the 0- 
ther. 

2. See that the Colour be tranſparent, and lay not too 
thick on. the Globe ; left it hide the Superficial Deſcrips 
tions. 

3- See the Globe Hang evenly between the Meridian 
and Horizon ; not incliving more to the one fide than the 
other. 


4. See the Globe Swim as cloſe to the Meridian and 
F 2 Ho- 
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Horizon as conveniently it may ; left you be too much PUZ= 
led to find again(t what point of the Globe any Degree of 
;he Horizon er Meridian 1s. 

5. See the EquinoQtial Line /e ove with rhe Horizon, 
when the Globe Jet in a Parallel Sphere. 

6. S:e the EquinoQtial Line cut the Eaſt and Weſt point 
of the Horizon, when the Globe is ſet 70 an Oblique 
Sphere. a IH on. 

7, Sce the Degrees of the Meridian maked with 90 
aud oo, Hand exaitly over the EquinoCtial Line of the 
Globe. 

8. See that exattly balf the Meridian be above the Ho- 
rizon, ,and half wider the Horizon ; which you may know 
if you Fring any of the Decimal. Divifions to the North 
fide of the Horizon, and find their Complement to go in 
the South. 

9. See that when the Quadrant of Altitude u placed at 
the Zenith, the beginning of the Graduatiens reach juſt to 
the Superficies of the Horizon. 3. 

10. See that while the Index of the Hour Circle (Ly the 
motion of the Globe ) paſſes from one Hour 70 the other, 15 
Degrees of the Equator paſs through the Meridian. 

Ik. /f you have a Circle of Poſition, ſee the Graduati- 
ons agree with thoſe of the Horizon. .. 

12. See that your Wooden Horizons Fe made ſubſtanti» 
ai and ſtrong; for (befides the Incomveniencies that thin 
[cok is ſnlieft wnto, im reſpedt of warping and.ſbrinking ) 
T have had few Globes come to mending that have not had 
either brokes Horizon, or ſome other notorious fault, occa« 
fened throunh the ſleightneſs of the Horizon. 


In the Uſing of the Globes. 
KR the Eaſt fide of the Horizon- 4/ways towards 


you, unleſs your Propoſition requires the turning of 
it ; which Eaſt fide you may know by the Werd Eaſt, pla- 


ced 
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ced on the outmojt verge thereof. For then have you the 
graduated fide of the Meridian always towards you, the 
Quadrant of Altitude Hefore you, and the Globe divid- 
ed into two equal parts. 

So oft as I name to, at, of or under the Meridian, or 
Horizon, / mean the Eaſt fide of the Meridian, and Su- 
perficies of the Horizon; becauſe the Eaſt fide of the Me- 
ridian paſſes through the North and South points, Foth of 
the Globe and Horizon; and agrees juſt with the mid- 
dle of the Axis: And the Superficies of the Horizon di- 
videth the Globe exatly into two equal parts. 

If you happen to uſe the Globes on the South fide the 
Equator, you mf? draw the Wyers out of either Pole, and 
change them to the contrary Poics; putting the longeſt 
I4 yer into the South Pole. And becauſe on the other fide 
the Equator the South Pole is elevated, therefore you muſt 
e/evate the South Pole of the Globe above the Horizon, 
according to the South Latitude of your Place ; as ſhall 
be ſhewed hereafter. 

In the working ſome Problems it wi?! be required that 
your turn the Globe taook on the Welt fide thereof; which 

turning will be apt to joz the Ball, ſo as the Degrees that 
was at the Horizon or Meridian, will fe moved away, 
and thereby the Pofition of the Globe altered: To avoid 
which inconvenience You may make uſe of a Quill, thruſting 
the Feather end between the Ball and the Brazen Meri- 
dian, and ſo wedge it up, without wronging the Globe at 
all, till yeur Prapofition be anſwered. 


PROB. I. 


To find the Longitude and Latitude of Places oy the 
Terreſtrial Globe. 


Eck the Place on the Terreftrial Globe, whoſe Longitude and 


Latitude you would know, and bring the Place ro the 
| Brazen 


w——. 
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Brazen Meridian; and ſee how many Degrees of the Equater, 
3s cut by the Meridian, from the Firſt general Meridian.(which 
on my Globes paſs through Gratioſa, one of the Ifles of the A- 
-.ores) for that number of Degrees is the Longitude of the Place. 


E Nam 'p le - 


I defire to know the Longirude of Londen, and cloſe to the 
name London I find a ſmall mark o thus (which ſmall mark is 
ir. ſome Glcbes and Maps adorned with the Picture of a Steeple. 
&c. ) therefore 1 do not bring the word Londen to the Meridi- 
a», but that ſmall mark ; for that always repreſents the Town 
or City ſought for: And keeping the Globe ſteddy in this Po- 
lition, I examine how many Degrees of the Equator are Con- 
trained between the Brazen Meridian, and the firſt general 
Meridian ; which I find to be 27 Deg. 15. min. Therefore I 
ſay the Longitude of Londen is 27 Deg. 15 min.; 


For the Latitude. 


See on the Brazen Meridian how many Degrees are con- 
tained between the Equator and the mark for Londen, which 
in this Example is 15%; therefore I ſay London hath x 54 North 
Latitude. 


PROB. Il. 

The Longitude and Latitude being known, to Reftifie the 
Globe ft for Uſe. 

'Þ Hen you ReCtifie the Globe ro any particular Lari- 


tude, you muſt move the Brazen Meridian through 
the notches of the Horizon, till the ſame number of Degrees 
accounted on the Meridian from the Pele ( about which the 
Heur Circle is ) towards the Nerth point in the Hcrizon (if in 
North Latitude, and roward the South if in South Latitude ) 
come uſt ro the edge of the Horizon. 


Example. 
By tte former PropofitionI found the Latitude of London to 
be 


ack ae —— _ 
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he 51% Degrees North Latirude; therefore I count 51+ De- 
grees from the Pole downwards towards my right Hand, and 
turn the Meridian through the Notches of the Hrizen till 
thoſe 51% Degrees come exattly to the uppermoſt edge of 
the Nerth point in the Herizon; and then is the M:ridian re- 
Cificd ro the Latitude of London. 

2. Next ReCtific the Quadrant of Altitude, afterthis manner. 
Screw the edge of the Nut that is even with the Graduated 
edge of the thin Plate, to 514 Degrees of the Brazen Meridian, 
accounted from the Equin:#ial on the Southern tide the Hori- 
20n, Which is juſt the Zezich of Londen; and then is your 
Nuadrant ReCtited. 

3- Bring the Degree of the Ecljprick rhe Sun is in that Day 
to the Meridian ; which you may learn tro know by the next 
Probleme, and then turn the Index of the Hour Circle to the 
Hour 12. on the South fide the Howr Circle, and then is your 
Heur Circle alſo ReCtified fit to uſe for that Day. 

4. Laſtly, If you will ReCtihe the Globe to correſpond in al 
reſpe&s with the Poſition and Situation of the Sphere; you 
muſt fer the four Quarters of the Horizon, viz. Ea#t, Weſt 
North, and South, agreeable with the four Quarters of the 
World; whicn. you may do by the Needlz in the Bottom of 
the Horizon; for you mult turn the Globe {0 long, till the Nee. 
dle point juſt to the Flower-de-Luce. Next you mult {ct the 
Plain of the Wooden Horizon parallel to rhe Horizon of the 
Werld; which you may try by ſetting a coramon Level tothe 
four Quarters of the Horizon. And then poſting the Degree 
of the Ecliptick the Sun is in to the Heighth above or Depth 
below the Horizon the Sun hath in Heaven ( as by Prob. x. ) 
your Globe is made correſpondent in all points with the frame 


of the Sphere, for that particular Time and Latitude. 


PROB. Ill. 


To find the Place of the Sun in the Ecliptick, the Day of 
the Month being firſt known. 


Eek the Day of the Month in the Circle of Months, upon 
the Horizon, and right againſt it in the Circle of Signs is 


the Degree of the Ec/iprickthe Sun is in. 
| Example. 
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Example, 


Imagine the Day to be given is May 10. therefore 1 ſeek on 
the H:rizon in the Circle of Months, for May, and find the 
Months divided into ſo many parts as there is Days in the 
Month ; which parts are marked with Arithmerical Figures, 
from the beginning of the Month to the end, and denote the 
number of the Day of the Month that each Diviſion repre- 
{ents ; therefore among the Diviſions I ſeek for 10, and di- 
realy againſt it in the Circle of Signs, 1 find © 29 Degrees. 
Therefore 1 ſay, May 10. the Swns Place is 29 Degrees of 6. 

But note, Thar if it be Leap Near, inſtead of the r othof May, 
you muſt take the 1 uth of May, becauſe February having in a 
Leap-Year 29 Days, the 29 of February muſt be reckoned for 
the firſt of March; and the firſt of March for the ſecond of 
Aarch ; the ſecond of March for the third of March, and fo 
throughout the Year. 

The Leap-Year is Cauſed by the fix odd Hours more than 

65. Days thar are aſſigned ro every Common Year; ſo that 
in Revolution of 4 Years, one Day is gained, which is added 
to February ; and therefore February hath every fourth or 
Leap-year 29 Days. 


PROB. IV. 
To find the day of the Month, the Place of the Sun being | 
groen. | 


A in the lat Probleme it was your Task to find on the 
"A Horizes the Day of the Month firſt, fo now you muſt | 
firſt ſeek the Sig» and Degree the Saw is 'in, and againſt it in | 
the Circle of Months you ſhall ſee the Day of the Month; as | 
againlt yg you have May 10, 


PROD V, 


The Place of the Sun given to find its Declination. 


Aving by the third Probleme found the Swns Place on the 
| Plain of the Hor:zcy, you mult ſeek the ſame Degree in 
| the 
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the Ecliprick, on theGlobe ; then bring that Degree to the Bra- 
zen, Meridian; and the number of Degrees of the Brazen Mer;- 
dian intercepted between the Equinodial and the Degree juſt 
over the Degree of the Ecliptick the Sun is in; is the Decl.2a- 
tion f the Sunfor that Day; and bears ics Denomination of 
North, or South, according to its Poſition either on the Nert5 
or Sonth ſide the Equin»&ial. 


Example. 


By the third Probleme aforeſaid, of May 10,1 find © 29. the 
Swns place ; therefore 1 ſeek in the Ecliprick Line on the Globe 
for 5 29, and bring it to the Exaff fide the Brazen Merid:an, 
whiCh istheGraduated fide; and over © 29, | find on the Brazen 
Meridian 20 Deg. 5 Min. (numbred from the Equino#+ial; ) and 
becauſe v is on the North fide the Equine#ial, therefore | ſay, 
the Sun hath May 10.North Declination 20 Degrees 5 Min. 


PROB. VI. 
The Place of the Sun given, to find its Meridian Altitude. 


He Globe ReRtificd, Bring the Degree of the Sn to the Ae 
8 þ ridian (or which is all one, the Degree of the Ecliptick the 
Sun is in;Jand the number of Degrees contained between the 
Horizon and the Swns place in the Meridian, is the number of 
Degrees that the Sw» is Elevared above the Horizon at Noon, or 
( which is all one ) the Meridim Altitude of the Sun, 
Example. | 
To know what Meridian l:itude the Sun hath here at Lon- 
don, May 10. 1 bring the Sun: place ( tound by the third Pro- 
bleme ) to the Meridian, and count on the Meridian the num- 
r of Degrecs contained between the Horizon and the De- 


be 
ree Juſt over the Suns place; which in this Example I find to 
be 58+, Therefore ſay the Suns Meridian Alticude May 10. 


is here at London 58 4 Degrees. 
PROB. VII 
The Suns Place given, to find the Hour of Sun Riſing,aud 
the Length of the Night a1 Day. 


fr Globe and Howr Index ReCtified, ſeek the Degree the 


Sun isin 0n — bringthatDegreeto theEaftern 
: Side 
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Side of the Horizon ; and the Index of the Howr-Circle will 
point at the Hour of Sun-Riſmng. . 


Example. 


To know the Hour of Sun-Riſing here at London, May 10. 
The Swns place ( as before) is 29 TG, therefore the Globe being 
Rectified ( as before) 1 ſeekB 29 Degrees on the Globe, and 
bring that Degree to the Eaſt fide of the Horizon; and looking 
on the Index of the Howr-circle, I find it point at 4a Clock, and 
:- part of an Hour more towards 5 ; therefore, I ſay, May 10. 
the Sun Riſcs here at London at 5 (Which 1s 10 Minutes) aftex 4 
a Clock in the Morning. 

It you double 4 Hours ro Minutes ut gives you the Length 
of the Night, 8 Hours 20 Minutes: And if you ſubſtract the 
Length of the Night 8 Hours 2o Minutes from 24 Hours, 
the Length of Day and Night; & leaves the Length of the 
Day 15 Hours 40 Minutes. 


PRO B. VII. 
To find the Hour of Sun Ser. 


| Hr the ptace of the Sus to the 1 fide of the Horizon 
and the Index of the Hewr Circle ſhews on the Hour Cir- 
cle the Hour of Sz Set; which on the roth of May aforeſaid,. 
15 + parts of an Hour after 7 a Clock at Night,viz. the Sun ſets 
a 43 Minutes paſt 7 a Clock. 


PROS IA 
To find how long it is Twilight in the Morning © Evening 


f & [ig Lt is that promiſcuous anddaubrful Light which ap- 
pears beforeth=-Rifing of the Suninthe Morning, and con- 
tzaucs after the Setting of the Sun inthe Evening: It ismadcby 
the extenſon of the Sun Beams into the Vapours of the 4ir; 
when the Sx is Ic{s than 18 Deg. below the Hirizon; for the 
Sn ere it Riſes, and after it ſets, ſhoors forth its Beams through 
the4ir, and fo illuminates the Vapours of the 4ir; which iliu- 
mination docs by degrees.enlighten the Herizon ; and ſpreads 
through the Zenith, even in the WH ere the Swe Riſcs; and 
allo continues above the Horizon after the Sun Sets. 

Now thoughit beTwilizht when the Sun is 1 8 Degrees below 
the Horizen ; yerthe Duration of Zw:l'ghr is alterable, both in 
reſpect. 
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reſpect of Time and Place,for at ſuch Time as the Swn is fartheſt 
diſtant from any Place, the Tw:light ſhall be Greater, than when 
it 5 nearneſt, And inreſpect of Place, All Flacces that have great 
Latitude from the Equator, have longer Twilie!t than thoſe 
that are nearer to the Eqnator ; for as Authors ſay, under tte 
Equatcr there 15 no Twiliz4t;, whenaguin in many Cimes both 
Northward and Sonthward, the Nights are indeed no Nights, 
bur only(as it were)alittle over-ſpread with an obſcure Shade; 
and it is cither increaſed or diminiſhed according to the mu- 
tation of Adetecrclogical Cauſes. 

Thereforeto know the beginning of Ti/ight intheMorning 
hereat London, My to, you muſt ( having the Glcbe rectiticd ) 
turn the Degree of the Ecliptick which is oppolite to the Place 
of the Sun'( viz. m.29 ) till it be elevated 18 Degrees in,the 
Quadrant of Altitude above the Herizcn inthe IVeſt ; to ſhall 
29. Deg. of 5 be depreſled 18 Deg. below the Herizen in the 
Eaſt (ide ; and the Index of the Howr Cirele point at the Hour 
that Twilight begins : then ſubſtract the Hour and Minute 
that Twilight begins from the Hour and Minute of Sun Ri- 
ling, ifin the Morning; or ſubſtract the Hour of Sun Sct from 
che Hour of Twilight, if at Night, and the Remainder 15 the 
length of Twilight. 


Example. 


The Globe, Quadrant, and Heur-Index being ReStitied, as be- 
fore; andthe Swns place given 5 29. I ſeek the oppoliteDegre- 
on the Globe after this manner : I bring i 29. to the Meridian, 
and obſerve what Degree of the Ecliprick the oppoſite part of 
the Meridiancuts; and becaule I find it cuts "\ 29. therefore I 
ww 29.15 oppoſite to © 29. having found the oppotite Degree, 
I bring ic into the 1/2, and allo the Quadrant if Alritndeurd 
1oynm 29 t018 Degrees(accounted upwards on the Quadrant) 
fo ſhall z 29 be depreſſed 18 Degrees in the Eaſt fide the Hori- 
2-1; then looking what Hour the Howr-Index points at in the 
Howr-Circle, | findit tobe 1 Hour 8 Min. which ſhews that Twi- 
light begins at 8 Minutes paſt r a Clock in the Morning, 

And if you ſubſtrat Hour 8 Minutes,from 4 Hours 1 1 Mi- 
nutes, the Time of Sw Riling found by the 7th Probleme, it 
leaves 3 Hours 3 Minutes for the Length of Twilight : And if 
you double 1 Hqur 8 Minutes, the Beginning of Twili:g4s, ir 

G2 makes 
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makes 2 Hours 16 Minutes for the intermiſſion of Time be- 
ween Twiſghr in the Evening, and Twilight in the Morning ; 
So that May 10. abſolute Night is but 2 Hours 16 Minutes 
Long, here at Lend.n. 

The Reafon why you bring the Degree oppokre tothe Suns 
place to the HP}, is, becauſe the Quadrant containing but go 
Degrees will reach no lower than the Horizon, but this Prob- 
leme requires it to reach 18 Degrees beneath it; therefore by 
this Help, you have the Propoſition anſwered, as well as if the 
Q1+4rant did aCtually reach 18 Degrees below the Horizon. 
This ſhift you may have occaſion ra make in ſome other 
Problemes. 

If you would know when Twilight ends afrer the Sun Sets ; 
you ſhall find it by bringing the Degree of the Ecljprick op- 
polite to the place of the Sun to 18 Degrees of the Quadrant of 
Altitude, on the Eaſt ſide the Horizon ; for then ſhall the Is- 
dex of the H.ur-Circle point at 10 Hours 52 Minutes; which 
ſhews that ir continues Twilight till 52 Minutes paſt 10a 
Clock at Night, May 10. here at London. 


PROB. X. 
The Suns Place given, to find its Amplitude; And alſo to 
know upon what point of the Compals it Riſeth. 


He Globe &c, ReCtified : Bring the Suns place to the Eaft 
ſidethe H-rizon; andthenumber of Degrees intercepted 
berween the Eaſt point of the Horizon and the Suns place, is 
the number of Degrees of Amplitude that the Sun hath at its 
Riting; and bears its denomination either of North or Scurth, 
according to its inclination to either point in the Horizon: 
Or if you would know upon what Pgint of the Compaſs the 
£2 Riſes; look bur in the Circle of nds, and againit the 
place of the Sun you have the name of the point of rhe Compaſi 
upon Which the Sun Riſeth. 


Examples of both. 


May to. the Swns place is B 29. Therfore the Globe being, 
retified; 1 bring © 29. tothe Exft fide the Horizon,and find 11 
couch againſt 33 Degrees 2o Minures from the Eaſt point to- 
wards the North: Therefore I ſay the Sun hath North Ampli- 
tede 33 Degrees 20 Minutes. 

And 
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And to know upon what poin! of rhe Compaſs the Sun Riſes ; 
I keep the Globe to its Poſition, and look in the Circle of Winds, 
in the outmoſt Verge of the Horizon, and find the Swns place 
againſt the Wind, named North Exſt and by Ea#f; therefore I 
ſay May 10. here at London, the Sun Rifcth upon the Nurrh 
Eait and by Eait paint of the Compaſs. 


PROB. XI. 


The Day of the Month and Flour of the Day given, to 
find the Height of the Sun, in any given Latitude. 


HeGlobe, &c. ReStificd, turn about the G/:berill the Index 
of the Hogg-Circle point (in the Howr-Circle) to the Hour 
of the Day ; ther bring the Quadrant of Altitude to the Suns 


| place inthe Ecliprick, and the Degree on the Quadrant which 


touches the Suns place, ſhall be the number of Degrees of the 


Suns Altitude. 
Example. 


Aay 10. here at London; at 53 Minutes paſt 8 aClock in the 
Morning, I would know the Height of the Sun above the Ho- 
rizon. Therefore 1 turn about the Globe rill che Index of the 
Hour-Circle comes to 53 Minutes paſt 8 a Clock(which isalmoſt 
9) in the Hur-Circle: And keeping the Globe to this polition, 
I bring the Quadrant of Altitude to the Suns place, wiz. B 29 
( found by the third Probleme; ) and becauſe the Swns place 
rouches upon 40 Degrees of the Quadrant, therefore I ſay May 
10. 53 Minutes paſt 8 a Clock in the Morning, here at London, 
The Sun is juſt 40 Degrees above the Horizon ; or which is all 
one, hath 40 Degrees of A/rirude. 


PROD ML 


The Altitude of the Sun and Day of the Month given, ts 
find the Hour of the Day. 


N Hour is the 24h part of a Day and a Night, or the 
ſpace of Time that r 5 Degreesof the Equator takes up in 
palling through the Meridian; for the whole Equator which con- 
rains 350 Degrees, palles through the Meridian in 24 Hours, 
therefore 15 Degrees which isthe 24th part of 360 paſsthrough 
in onz Hour. Theſe Hours are yalgarly divided intoHalfs,Quar- 
ters, 


—— 
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tersand Half quartets; but Mathematically into Minurtes, Se- 
conds, Thirds, Fourths,*c. A Minure is the 60 part of an Hour, 
torhat 60 Minutes make an Hour; zo Halt an Hourzi 5 a Quar. 
{cr of an Hour: A Sccond is the 6opart of a Minute ; aThird is 
the 6o part of a Second: A Foutth is the 6o part of a Third ; 
and ſo you may run on tO Fifths, Sixths, Scvenths, &c. if you 
pleaſe ; 12 of thele Hours make a Day, and 12 more make a 
Night ; ſo that Day and Night contain 2.4 Hours, as aforeſaid; 
which are vulgarly numbr<d trom Noon with r, 2, 3,to r2,at 
Night; and then begin again with 1, 2, 3, tilt 12, ar Noon : 
But by 4ftrcnemers they. are nur-bred from Noon With 1, 2, 
3, ©. till 12 ar Night, ard fo torward to 13, 14, 15, till 4, 
which is juſt full Noon the*next Day. Yet in this Treatiſe 1 
iball. mention the Hours as they are vulgarly counted, wiz. 
trom x Afternoon till 12 at Night, and call the Hours after 
Miduight by 1, 2, 3, 4, Cc. in the Morning, to 12 at Noon 
3gain the next Day. But to the Operation. 

The Glebe, &c. Rectifed. Bring the place of the Sun to the 
number of Degrees of 4/:itude, accounted upon.the Quadrant of 
Altitude,and the Hour Index ſhall point at the Hour in the Heowr- 
Circle ; yet herein reſpe& muſt be had tothe Fore or Afternoons 
Elevation ; as ſhall be ſhewed in the nexe Probleme, 


Example. 


May 10. The Sun is clevated 40 Degrees above the Horizon 
here at Londen; therefore having found the place of the Sun,by 
che third Probleme, to be 5 29, I move the Globe and Quadrant, 
cillI can join the 29th Degree of 5 to the goth Pegree upon the 
Quadrant of Altitude ; and then looking on the Howr-Circle, I 
tind the Index point at 53 Minures paſt 8a Clock, for the Fore- 
noon Elevation; and at 3 Hours 7 Minutes for the Afternoons 
Elevation. Therefore if it be Forenoon, I ſay it is 53 Minutes 

alt 8 a Clock in the Morning. Burt it it be Afternoon, I fay 
1t is 7 Minutes paſt 3 a Clock in the Afternoon. 


Te find the Hour of the Day, if the Sy Shincs. 


This, the kight Honourable the Earl of Caſtlemain has 
ninted 1n$ 1.0per.19, of his Book intituled; The Ergi:(h Glibe : 
Fine manner 35 thus, Keetitie the Gche to Corretpord in ail 
xcipeets with the Situation of the Sphere, as by Preb. 2. at 

thi: 
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this Book ; fo ſhall the ſhadow of the Axis ( between the x oth 
of March and the 13th of Sept. ) lye upon the Hour of the 
Day in the Howr-Circ/e. But to tind the Hour the other half 
Year, you muſt, keeping the Horizon ſtill in its potition, turn 
the North-Pole of the Globe till it be deprefſed under the Hori. 
201 On the South (ide, ſomany Degrees as before it was Ele- 
vated on the North fide ; fo ſhall the North-Pole be directly 


oppoſite to. its firſt Poſition, and ſhadow of the Axis lic on. 


the Hour of the Day in the Howr Circle, 


P R O B. XIl. 


Flow to know whether it be Before or After Neon. 


Hin made one Obſervation, you muſt make a ſecond 
a lictle while afcer the firſt; and if the Sun increaſe in 
Altitude, it is before Noon ; but if it decreaſe in Akitude, it 
is after Noon. 


EX, mn Pp We . 


The Sw was at 8 Hor. 53 Min. Elevated 49 Degr. above 
the Horizon; a little while atter ( ſuppoſe for examples ſake 2 
Quarter of an Hour ) vis. at 9 Hor. 8. Min. I obſerve again 
the Height of the Sw, and find it 42 Degrees High; 10 that 
the Altirude +5 increaled 2 Degrees theretore Flay; it is Fore- 
nooHm: Bur if the Sun had decreaſed in A4/ritude, 1 ſhoald have 
ſaid, it 3s Afcernoon, 


Flow te take Altitudes by the Quadrant, Aſtrolabe, aud 
Croſs-ſtatt, 


Fhere are divers Inſtruments whereby Alt,tudes may bo 
taken; but the moſt in uſe are.the Quadrant, Aſtrolabe, and 
Croſs-ſtaff. A RQyadrant is an Inſtrument comprehended- be- 
tween two ſtraight lines making aright Angle,. and an Arch 
d-ſcribed upon the Right Angle, as on the Center, containing 
992 Degres, which is a quarter of a Cucle; and therefore the 
Inſtrument js called a Qzad4rant, Sec this Figure. 

A& 
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A repreſents the Center, upon which is faſined a Plumb-line, 
A. B. the one fide A.C. the other fide, upon which the Sighrs 
are placed: B. C. the Arch or _— which is divided in- 
to go equal parts, and numbred from B. to C; D one Sight E 

the other Sight: F the Plumber faſtned ro the Plumb-line. 
When by this Inſtrument you would Obſerve the Height 
of the Sun, you mult rurn the Center A to the Sun, and let 
Beams thereof dart in at the hole in the firſt Sighe D, through 
the hole in the Second Sigbt E; fo ſhall the Plumb-line lye up- 
the Degree in the Limb of the Suns Elevaticn: As if the 
P/um-line lic upon the 2oth Degree, then ſhall che Altitude 
be zo Degrees; if on 25 the Altitude ſhall be 25 Degrees ; 
and for any number of Degrees the Thred or Plumb-iine lics 
on, the ſame number of Degrees is the Altitude of the Sus. 
But 
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» Bur if it be a Star whoſe Altitude you would Obſerve ; you 
wilt hold upthe Quadrant, and joyn the Limb to your Cheek- 
bone, and turn the Center towards the Star ; then winking 
with one Eye, look through the Holes of the Sights with the 
qgher Eye, till you can ſee the Star — thote Holes ; ſo 
ſhall the Plumb-line ( as befarein the Swn) hang upon the De- 
gree in the Limb of the Stars Elevation. 

Another ſort of Quadrant is made with a moveable Index, 
as is repreſented in. this Figure. 


% 
- _— 
= note: - 


A is the Center, A B and A C the two ſides, RC the Limb, 
DE two Sights fixed upon a moveable Index.ox Label; F G 
rwo other _ for Obſerving the Horizon... -.; 
When by this Qzadrent you would obſcrvgan Alcirudethelide 
B A muſt parallel to the Horizon, and the Tadex muſt -be mo- 
ved rill the Objedt (be it either the Swn, Moon or any Star) be 
ſeen through the Holes oy, Slits of the Sipbrs placed on: che 
Index;tor thentheArch DB balteche Elevationxzequired: You 
may 
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may know when the fide BA is parallel to the Horizon, by 
| Obſerving the parting of Heaven from the Earth through the 
: Sights of the Side B A. 


To take Altitudes with the Aſtrolabe. 


Sd 
The Afrolabe is a round Inftrumentr flar on cither fide, y 
on one of the flats or plains is deſcribed a Circle,as BCDE, {' 
vided into 360 parts Or numbreed from the 
Line of Level BA C, with 10,20,&c. to go, in the perpendicu- 
kr DC. Upon the perpendicular is faftned a Ring, 2s F, ſo as 
the Inſtrument hanging by it, the Line of Level may hang pa- 
ralle] ro the Horizon: Upon the Center is a Moveable Label 
or Ruler, a8 GH, whereupon is placed two Sights, a5 I K. 


o dbouccunn oc Þ. _— —— — _ ——— 
= —_— XZ 
—_ — 
_ —_ 


= 


If you deſire farther inſtruRtionsfor making thiInftrument, 
you may peruſe Mr. }right in his Diviſion of che whole y' 
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Con annexed to his Correion of Errors; where he al- 
o ſhews the Uſe of it at large; which in brief is as follows. 

You muſt hold the 4frolabe by the Ring in your left hand, 
and turning your right ſide to the Swn, lift up the Label with 
your righe hand, till the Beams of the San entring through 
che Hole of the uppermoſt Yane or Sight ; doth alſo pierce 
chrough the Hole in the nethermoſt Yave or Sight ; and the 
De and part of Degree that the Label lies on is the heighe 
of Ne Sum above the Horizon. 

Bur if it be a Star you would obſerve, you muſt uſe the 4- 
frolabe as you were direRted to.uſe the Quadranr, holding it up 
co your Cheek-bone, and looking through the Sigbrs,&c. 


To take Altitudes with the Croſs-Staff. 


This Inſtrument conſiſts of a S:aff about a Yard long, and 
quarters of an Inch ſquare: Upon it is fitted a Vane ( or 
ometime two or three ) ſo as it may lide pretty ſtiff upon 
the Sraff, and ſand art any of the diviſions it is ſet to. 


__— - X 
E —— —— _ ——_— — 
: A 


- SEE —— _—— _= EO _ 
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The making is taught by Mr. #jght aforeſaid: Burt the uſe 
is 1s follows. | 
You muſt pur that end of the Croſs-faff which is next 90 
D-grees to your Cheek-bone, upon the outer corner of your 
Eye, and holding it there ſteddy, you muſt move the Yaye till 
you ſee the Horizcn joyned with'the lower end thereof, and 
the Sun or Stzr with the higher end ; then the Degree: ant 
part of Degree which the Vane cutteth upon the S:aff, is the 
Hcight of the Swn or Star. _ 
Some of theſe ways for taking Al:irudes have been former- 
ly taught by others that have treated upon the Uſe ofi Glches 
and therefore becauſe ſome would be apt to think this Trea- 
tiſe uncompleat if I did not ſhew theſe. ways alſo, I have 
thought fir to inſert them : Yer the ſame things may be per- 
formed by the G/cbe alone, withour troubling your {af wit 
ultiplicity of Inſtruments, if your Globe be made with 4 
ollow 4x7: ; fox then if the Gl:be ſtand Hoyizon?ai, you that 
by Obſerving the ObjeArhrough the Ax#;” have the Degred 
of Elevation, noted by the Superficies of rhe Horizon. | 


PROB. XIV. 
To Ol ſerve with the Globe the Altitude of the Sun. 


Lace rhe Glebe fo that the upper Plain of the Horizon may 
ſtand parallcl tothe Plain of the Horizon of your Place ; 
as Was taught by the Second Problcme ; then turn the Nerth 
Pele towards the Sun, and place it higher or lower, by mo- 
virg the Meriaien through the Notches of the Herizon, till 
the Beams of the Sun pierce quite through the Axis of the 
Globe : 52 ſhallthe Arch of the Aferid'an Comprehended be- 
Ween the Pole and the edge of the Herizen, be the pumber of 
DU: &rees that the Sw 1s clevatcd above the Hur, zo. 


Example. 


Merch 20. 1aſt at Noon, here at Lcndon,, 1 would Obſcrve the 
Ateridian £11i1ue of the Sun. Therctore placing the Heorizun 
il, :$s by the Sccund Probleme: I turn the Neb 

44. Pcs 
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Pole towards the Sun, and move. it with the Meridian up- 
wards or downwards, either to this fide or that, till I can fit 
it to ſuch a poſition that the Sn-Beams may dart quite 
through the hollow Axis of the Globe ; which when it does, 1 
look on the Meridian, and find 42 Degrees 25 Min. compre- 
hended between the Pele and the Superticies of the Horizon: 
Pheiocr I'thy the Meridian Altitude of the Sun, March to, 
cre at London is 42 Degrecs 25 Min. 


. Ti PROD XV. 


To fad tbe Flevation of the Pole, 4y the Meridian Alti- 
-*** rude of the Sun, and Day of the Month given. 


He Day of rhe Months Mareb 20. By the 4th Prob. you 
'E may find the place of the Sin to be / 10. Therefore 
bring. the place of the Sug to the Meridian, and Elevate it 4- 
by\&the Hyrizon, the ſaine number of Degrees it hath in 

fea; |; fo ſhall the Arch;of the Meridian comprehended be- 
fr 5A Pole and the Horizon,'.be the Eleyation of the Pol- 
FIWMASeS 3 
Wand a tc - 7. 00 ; Fl 
au EEG ad « _ Otherwiſe. "RAR 
* The: Day of the, Month given is. March 20. fo that by the 
#j Prob. you: have the Suns place "io ; and by the fitth, the 
Feta of the Sww-3, 55. North; therefore the Declination 
"g orth, ang you on the North fide the Equator ; you 
MOM TubtraRt 37-55. from the Mcridian Altitude 42. 25. and 
there remains 33. 30. for the Height of the Equized#ial above 
the Horizon: Butit ypyrDeclinption had been South, you mult 
pou added 3. 53. toffic 4fridian Alriiude,and the Sum would 
ve beenthe Elzvargan of the Equ.nztan!. Having the Eleya- 
2M ofthe Excnotfey) you v3 calliy have the Baton ot 
the Pole; for the ones" always the Comptement of the other 
99; » Thus the - Height of che Equinectial 3$. 30. {ubtratt- 
td from go, Iavcs 5 r. 30.* for the Elevation of the Pole, here 
at Lundong® "And this it follows, That the Latirude of any 
pace fforfi the E437 2), 15 alwavs equal to the Elevation of 
the 


} - 
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the Pole ; for berween the Zenith and the Equino@ial is Con- 
tained the Complement of the Heighth of the EquinoGial a- 
bove the Horizon tO go. 


PROB. XVI. 


To take the Altitude of any Star above the Horizon, by 
the Globe. 


He Horizon of the Globe ſer parallel tothe Horizon of the 
'S: World, as before : Turn the North Pole towards the Star, 
and when you canſce the Star through the Axis, the Northern 
Notch of the Horizon will cut the Degree of Elevation on the 
Meridian. : 


Example. 


April 19. at 11 a Clock at Night, I would Obſerve the Al 
tirude of Spica Virgo. Therefore I ſer the Horizos parallel to 
the Horizon of the World, as by the Second Probleme, and rurn 
the Northern Pole till it point rowards the Stor: Then lookin 
in at the Seuth Pole of the Globe through the Ax, 1 
ſee the Star, and have on the Meridian the Queſtion reſolved. 
Bur if it point not axaRly, then I move the North Pole cicher 
upwards or downwards to the Tight or to the left Hand, ac 
cording as I may find occaſion, till I can ſee the Srzy through 
the Axis; and then the edge of the Notch in the Horizon cuts 
28 Degrees 59 Min. on the Brezen Meridian. Therefore I fa 
April 19. at 11 a Clock at Night, here at Londes, the Alitads 
ol Spica Mis 28 Degr. 59 Min. abovethe Horizon. 


PROB. XVIL 


By the Meridian Altitude of avy Star giver, to find the 
Feighth of the Pole. 


be the Star to the Meridian, and place it to the Alti- 
rude Obſerved; ſo ſhall the number of Degrees inter- 
cepred between the Pele and the Horizon, be the Elevation of 
the Pole, 


Examph, 


Opag_ 
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Example. 


Spics Virgo is obſerved to have 28 Degr. 59 Min. Meridian - 


Altizade ; therefore I bring Spics Virgo tothe Meridian, and 
Raife ir or Depreſs it higher or lower as I find occaſion, till 
it isjuſt 28 Degr. 59 Min. above the Horizon: Then 1 count 
number of Degrees berween the Pole andthe Horizon, and find 


them 5 14. Therefore I ſay the Elevation of the Pole is here ar. 


London 5 1%. Yet note, If the Star, wboſe Altitude you Obſerve, 
have fewer number of Degrees of Declinetion from the Pole 
than the Elevation of the Pole, you may be apt to miſtake in 


its coming to the Meridian ; for thoſe Stars never ſet; and. 


therefore are twice viſible in the Meridian in 24 Hours; once 
above the Pole, and once under the Pole. 

If your Srer have greater Altitude than the North Star, it is 
Above the Pole: bur if it have lefs, it is below the Pole ; ſo 
that if you know but whether it be Above or Below, it is e- 
nough ; for ſo you may accordingly Raiſe it ro the Altitude 


on the Meridian it hath Heaven, and JoOyn it to the Meridias . 


cither Above or Beneath the Pole, as the Star is placed in Hea- 
wen: and then the Arch of the Meridian comprehended be- 
tween the Pole and the Horizon, is the Elevation of the Pol, as 


aforeſaid. 
 _ Otherniſe. 
Having the Meridien Altitude of the Star, you mult find its 


Declination by the 27 Frobleme ; and if the Decl;nation be 
South, and you on the North fide the Equator, you muſt add 


the Declination to the Meridian Altitude, and the Sum of both - 


makes the Altitude of the EquinoGial: But if the Declination 
be Nerth, and you on the North fide the Equator, you muſt 
Subrra& the Declination from the Meridian Altitude, ( as was 
taught by the 15 Prob. in the Example of the Sun ) and the 
Remainder is the Alritude of the Equinotiul. - Then ( as was 
faught by the 15 Prob. aforeſaid ) Subrraftthe Alrirude of the 
Equino#ial from go. The Remainder 3s the Eleuation of the 


Pole in your Place, 


Exampls. 


_ 
o 
_— 


=_ 
On 


——— = 


JA 
—_ — 
—— 


_—— - 


A Cuto: to Aſfronony'und Gr! 


Example. 


* By the laſt Probleme the Meridian 4lritude of Spica Virgo 
was 28 Degrees 5 Minutes and the Declination of Spica by t 
27th Probleme is found 9 Degrees 3 Min. South : Therefore 
becauſe the Declination is South, I add 9g Degrees 3 Min. to the 
Meridian Altitude, which makes 38 Degrees 3o Min. for the 
Zlewetion of the Equineftial ; which 38 Degrees 3oMin. Sub- 
rracted from go, leaves 51 Deg. 30 Min. for the Elevation of 
the Pole here at London. | 


PROB. xvi. 


Another way to find the Feight of the Pole by the Globes 
if the place of the Sun be given : And alſo to find rhe 
Hour of the Day and Azimuth, and. Almicanter . of 
the Sun. | | 

His muſt be performed by help of a Spherick Gnamorn; 
ff Bom isa {mall Piz or Needle fixed perpendicularly into 
x:4mall Baſis with an Hollow concave Bottom, that tt may 
ſtand upon the convexity of the Globe. Therefore the Hori 
2on of the Globe being ſet parallel to the Horizon of the World 

( as by the ſecond Probleme) the Spherick Gnemon muſt be ſer 

exactly upon the place of the Sun ; and then turning the Globe 

bout ( upon its Axx either from Ezft ro Weft, or contrarily 
from Weſt to Eaſt; or elſe by the Meridias through the 

Notches of the Horizon) till the Spherick Gnomon caſt no Sha- 

dow an any ſide thereof, you have on the Meridian in the 


Nerth point of the Horizon the number of Degrees that the 
Pole is elevatcd above the Horizbn. Ss 


"Example. 

Imagine the four Quarters of the Horizon of the Globe COr- 
reipond” withthe-four Quarters of the Horizon of the Werld ; 
and the plain of the Horizon of the Globe is parallel ro the 
pP'ain of the Horizon of the World: The Suns place is & 29, 
4 
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which I find on the Globe,and place the Spherick Gnenwen there- 
on ; then at a gueſs I move the Globe both on its Axis, and 
by the Meridian ( as near as I can ) ſo as the $ph-rick Gnomen 
may Caſt no Shadow ; yet if it do, and the Shadow fall rowards 
the North Pole ; then I Elevate the North Pole more till the 
Shadow falls juſt in the middle of irsſelf; bur if the Shadow fall 
downwards towards the South Pole, then I Depreſs the North 


' Pele: If the Shadow fall on the Eaſt fide, I turn theGlobe on its 


Axi more to the Weſt ; and if the Shadow fall ro the 37, 1 
turn the Globe more into the Eaſt ; and the Degree of the Me- 
ridian Which the North Point of the Horizon touches, is the 
Degree of the Poles Elevation : which in this Example is 
51+the Latitude of the Ciry of London. 

By this Operation you have alſo given the Hour' of the 
Day in the Hour-Circle, if you keep the G/obe unmoved; and 
the Azimuth, and Almicantar, it you apply but the Qyadranr of 
_ to the place of the Sun, as by the 22 and 23 Pro- 

lemes. 


PROB. XIX. 
To Obſerve by the Globe the Diſtance of two Stars. 


Ou muſt pitch upon two Stars in the Meridian, and Ob- 
{ſerve the Altitude of one of them firſt, and afterwards 

the Alrirude of the other ; then Subtract the Lefſer 4lrirude 
from the Greater, and the Remainder ſhall be the Diſtance 


required, 
Example. 


March 7.at 11 a Clock at Night here at London, I ſce in the 
Meridian the two Stars in the Foremoſt #bee!s of the V/aggon, 
in the Conſtellation of the Great Bear, called by the Sea-men 
Pointers, ( becauſe, they always point rowards the Pole-F#tar) 
Therefore to Obſerve the Diſtance between theſe two Stars, I 
firſt Obſerve ( as by the 1aſt Probleme ) the Altitude of the 
moſt Northern to be 77 Degrees 59 Minutes, and fcr down 
thar Number of Degrees and Minutes with a Pen and Ink on a 
Paper, or with a piece of Chalk, or a Pencil, on a Board; and 


afterwards 1 Obſervethe Alrirde of the other Star which is un- 
I der 
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der it, as 1 did the firſt, to be 83 Degrees 21 Min. and fer that 
number of Degrecs and Minutes allo down, under the other 
number of Degrees and Minutes : Then by SubtraCting the 
Leſſer from the greater, I find the Remainder to be 5 Degrees 
22 Min. which is the Diſtance of the two Stars in the Great 
Bear, Called the Pointers, 


PROB. XX. 


How you may learn to give a Gueſs at the number of De- 
grees that any two Stars are diſtant from one another ; 
or the number of Degrees of Altitude theSun, or anyStar, 
is Elevated above the Horizon ; only by looking up to 
Heaven without any Inſtrument. 


Bixe the Zenith and Horizon is Comprehended an Arch 

of a Circle containing go Degrees ; ſo that if you ſee any 
Stay in or near the Zenith, you may know that Star is go, or 
near yo Degrees High; and by ſo much as you may conceive 
it wants of the Zenith, ſo much you may gueſs it wants of go 
Degrees above the Horizon. But this Rule you may Gueſsat an 
Arch of Heaven containing go Degrees, or at an Arch of Hea- 
ven Containing 4.5 Degrees if by your Imagination you divide 
the whole Arch into two <qual parts, for then ſhall each of 
them contain 45 Degrees; And if by your Imagination you 
divide the whole Arch of go into 3 equal parts, each Diviſion 
ſhall contain an Arch of go Degrees, &c. Bur this way is a 
krtle rov rude for Gueſling at Stars Elevated bur few Degrees, 
or for Stars, Diſtant but tew Degrees from one another. There- 
fore that you may learn to gueſs more preCiſcly at Dittances 
in Heaven, you may either with a Quadrant, Aitrolibe, or the 
Globe, find the exactt Diſtance of any two known Srars that 
are but few Dcgrecs a ſunder, and by a lutle revolving hc Di- 
ſtance of thole Stars in your fancy, you may at le1;£th fo im- 
print their Diſtance in your Memory, that you muy : .adily 
gucſs the Diſtance of other Stars by the Diſtance of them. 


Example. 


You may find either by the Globe, Quadrant, or wht” 
or 


| 


oy 
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(for they all agree).z Degrees comprehended between the firſt 
Star in Orion's Girdle, and the Laſt ; therefore by a little con- 
ſidering that Diſtance, you may imprint it in your Fancy for 
3 Degrees, and ſo make it applicable to other Stars, cither 
of the ſame Diſtance or more, or lefs: And the Pointers ( by 
the laſt Probleme) are Diſtant from one another 5 Degrees, 
and almoſt an half : Theſe are always above our Horizon, and 
therefore may always ſtand as a Scale for 5 and a half De- 
grees; ſo that by theſe for 54 Degrecs, _ thoſe in Orions 
Girdle for three Degrees, and others Obſerved, either of Grea- 
ter or Leſler diſtance, you may according to your own Judg- 
ment thape a Guels, if not exactly, yet pretty near Truth,when 
you come to other Stars. Thus you may exerciſe your 
Fancy upon Stars found to be 10 or 15 Degrees afunder, or 
more or leſs ; and with a few Experiments of this Nature en- 
ure your Judgment to Gueſs at Diſtancesand enable your Me- 
mory to retain thoſe Guelſles. 

This way of Gueſſing will be exa& enough for finding the 
Hour of the Night by the Stars, for moſt common Uſes; or 
che Hour of the Day, by Gueſling at the Alritude of the Swn ; 
if after you have Gueſſed at the £ltitude, you work as was 
taught by Prob. 12. for the Hour of the Day ; and as ſhall be 
taught inthe next Problem for the Hour gf the Night. 


PROB. XX. 


The Day of the Month and Altitude of any Star gives; to 
find the Hour of the Night. 


'F2 Globe, Quadrant, and Hour-Index ReCtified ; bring the 
Star on the Globe to the ſame number of Degrees on 
the Quadrant of Altitude that it hath in Heaven : So ſhall the 
Index of the Howr-Circle point in the Howr-Circle at the Hour 
of the Night, 


Example. 


March 10. The Altitude of Arfurnus is 35 Degrees above 
the Horizon here at London j Therefore having the Globe, 
2 Qua» 
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Qradrant , and Hour- Index Reftified, I bring Ar#urus on the 
Globeto 35 Degrees on the Quadrant of Altitude : and then 
looking in the Hour-Circle, 1 find the Index point at 10 a 
Clock, which is the Hour of the Night. 


PROB. XXII. 


The place of the Sun, and Four of the Day given; to find 
its Azimuth in any aſſigned Latitude. 


He Globe, &c. ReQified to your Latitude ; Turn the Globe 

till the Index of the Hour-Circle come ro the Given 

Hour ; and bring the Quadrant of Alcitude to the place of the 

£41 ; ſo ſhall the number of Degrees contained between the 

Eaſt or Weſt point of the Horizon, and the Degree cut by the 

Quadrant of Altitude on the Horizon, be the number of De- 
2TCEs of the Suns Azimuth, at that Time. 


Example. 


May 10. at 53 Minutes paſt 8 a Clock in the Morning, I 
would know the Azimuth of the Sun: Therefore ( the Ghote 
being firſt Reftificd) I rurn about the Globe till the Index of the 
Hour-Circle point to 53 Minutes paſt 8 a Clock, or which is 
all one, within Half a quarter of an Hour of 9 ; then I move 
the Quadrant of Altitude, to the Degree the Sun is in that Day, 
and there let 1t remain, ' till I ſee how,many Degrees is con- 
tained berween the Ea#? point, and the Quadrant of Altitude, 
which in this Example is 28 Deg. 25 Min. for the Azimuthal 
diſtance of the S»n trom the Ez{t point towards the North. 
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P R O B. XXIII. 


The place of the Sun and Hour of the Day given, to find 
the Almicantar of the Sun. 


He finding the Almicantar of the Sn is upon the matter 

the ſame with the Altitude of the Sun ; only with this di- 
ſtinRtion, The Almicantars areCircles parallel to the Horizon de- 
ſcribed by the Degree of the Quadrant of Alricude upon the 
Zenith as its Center, by turning the Q#adrant round about the 
Globe till it come again to its firſt place: But the Altitude is an 
Arch of the Quadrant of Altitude or Vertical Circle, comprehen- 
ded between the Horizon and any point of the Globe attigned, 
Their Agreement conſiſts in this ; When the Sun or any Star 
hath any known A4[micantar, they are ſaid to have the ſame 
number of Degrees of Altirude ; as it the: Sun be in the 20 At- 
micantar, he hath 2o Degrees of Alritude; if in the 3oth AL 
mitantar, he hath 3o Degrees of Altitude, &c. Now becauſe 
the Operation is the ſame for finding the Altitude and Almi- 
cantar, I ſhall refer you ro the 1 1 Probleme; which ſhews you 
how to find the Altitude os Height ; and by conſequence the 
Almicantar. 


PR OB. XXIV. 


The place of the Sun given, to find what Hour it comes” 


to the Eaſt or Weſt; and what Almicantarc 7t . then 


[bill have. 


He Globe, Quadrant, and Howr-Index ReCtihed : Bring the 
Quadrant of Altitude'to the Eaſt point in the Horizon, it 
you would know what Hour it comesto the Eaſt ,or to thee 
point, if you would know- what Hour it comes to: the We : 
Then turnabourthe Globerill the place of the Sun come to the 
Quadrant of Altitude ; and ' the Index of the Hour-Circle ſhall 
Point at the Hour of the Day ; which on the Day aforeſaid will. 
be 7 Hor. 7: Min. in the Morning that the Su» cometh to the 
Eaſt, and 4 Hor. 53 Min. after Noon that the S«» cometh to 
the Wet:And if you then count the number of Degrees oo 
24d rac 
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the Horizon upwards on the Quadrant of Altitude, it will ſhew 
you the Almicantar of the Sur for that Time ; which will 
both Morning and Evening be 25 Deg. 30 Min. as was taught 
by the laſt Probleme. —— ; 


it is in any other Part 


He difference of Time is reckoned by the acceſs and pro- 
greſs of the Sun ; for the Su» gradually circumvolving 
the Earth in 24 Hours, doth by reaſon of the Eartbs rotundity 
enlighten but Half of it at the ſame moment of Time ; as ſhall 
be ſhewed hereafter; ſo that hercþy ir comes to paſs, thar 
when with us here in Ezgland it is 6 a Clock in the Morning, 
with thoſe that have 9o Degrees of Longitude to the Weſtward 
ot Us, it is yet Midnight ; with thoſe that have 180 Degrees 
of Longitude from Us,it is Evening ; and with thoſe that have 
90 Degrees of Longitude to the Eaſtwards, it is Noon. So 
that thoſe to the Eaſtward have their Day begin ſooner than 
Ours: But tothe Weftward their day beginsafter Ours. There- 
fore that you may know what Hour 1t is in any Place of the 
Earth, of what Diffance ſoever ir be, you muſt firſt bring the 
Place of your own Habitation to the Meridian, and the Index 
of the Howy Circle to 12 On the Howr-Circle; Then bring the 
other Place ro the Meridian, and the Arch of the Hour-Circle 
- comprehended between the Hour 12 and the Index, is the 
difference in Time between thetwo Places. 


Example. 


London in England, and Surate in the Eaſt-Indies : Firſt I 
bring London to the Meridian, and turn the Index of the Howr- 
Circle 1012; then I turn the Globe Weſtward, becauſe Londen 
is /Veſtward of Surat, till Surat come to the Meridian; and fee 
at what Hour the Index of the Hewr-Cirele points, which in this 
Exampleis 5 Hor. 54 Minutes: And becauſe Swr:r lies to the 
Eaſtward; of Us{0 manyDegrees, therefore, as was ſaid before, 


their 
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their Day begins iv much b-fore Ours : So thar when here 
at London it is 6 a Clock in the Morning, at Surat it will be 1 r. 
a Clock 54 Minutes ; when with Us it is 12 a Clock, with 
them ir will be 5 a Clock 54 Minutes after N9on. 

If you would know the diiference of Time between Londen 
and Famaica, ; Working as before, you may find 5 Hor. rg 
Min. but Famaica, is to the = of London ; therefore Their 
Day begins 5 Hor. 15 Min. after Ours ; fo that when with 
Us it is Noon, with Them it will be bur Three quarters of an 
Hour paſt 6 a Clock in the Morning ; and when with them 
it is Noon, with Us it will be One quarter paſt 5 a Cloek 
after Noon, &c. 

Or you may yet otherwiſe know the difference of 7;me, if 
you divide the number of Degrees of the Equine#ial that paſs 


through the Meridian while the Globe is moved fro the Firſt | 


place to the Second,by 1 5. fo ſhall the Produtt give you the 
difference of Hours and Minutes between the rwo Places; as 
you will ind» if you Try either oftheſc Examples,orany other. 


P ROB. XXVI. 
To find the Right Aſcenſion of the Sun, or Stars. - 


He Right Aſcenſion of any point on the Globe is found by | 


bringing the point propoſed to the Meridian, and coun- 


ting in the Equino#ial the number of Degrees comprchended : 


between the Yernal Colour and the Mcridian. 


Example, for the Sur. 


Tune 1. I would know the Right Aſcenſion of the Sun : His 


place ( found as by the third Probleme) is Gemini 20. There- 


fore I bri-7 Geraini 20 tothe Meridian; and then the Meridian: - 


Cuts the £4nimot{ial in 79 Deg. 15 Min. accounted trom the 
Vern! point Aries: Therefore I ſay the Right Aſcenſion of the 
Sun Fune 1.is 79 Deg. 15 Min. 


Example, for a Star. 


I rake Cape/o, alias Hireus, the Goat On Arriga's _— 
an 
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and bring it to the Meridian; and find the Merid:an cut the 
Equino#is(counting as before from the Yernal point V' ) in 93 
Degrees 58 Minutes: Therefore 1 ſay the Right Aſcention of 
Hircus is 73 Degrees 58 Minutes. Do the like for any other 
point of the Globe propoſed. 


PROB. XXVIL 
To fird the Declination of the Sun and Stars, 


He Declination of any point on the Globe is found by bring- 
'T- ing the point propoſed to the Meridian,and counting the 
numbcr of Degrees comprehended on the Meridian berween 
the Equinc#ial and the point propoſed ; and bears its Deno- 
mination of Nerth or South, according as it is Situate on the 
North or South fide the Equinofial, 


Example, for the Sun. 


Fane 1. 1 would know the Declination of the Sun. His place 


found as before, is Gemini 20. Therefore I bring x 20, to the 
Meridian, and find 23 Degrees 8 Minutescomprehended on the 
Meridian berween the Equine&ial and w 20. and becauſe Gemini 
is on the Norte fide the Equine#ial ; therefore I ſay Fune 1. 
the Sur hath North Declination 23 Degrees 8 Minutes. 


Example, for a Star. 


I take Hircus aforeſaid, and bring it to the Meridian,and find 
45 Degrees 40 Minutes comprehended on the Meridian be- 
twcen the Equine&ial and the Star Hircus. And becauſe Hircus 
is on the North fide the Equine&#ial ; Therefore I ſay, Hircus 
hath Nerth Declination 45 Degrees 40 Minutes. Do the like 
tor any other point on the Globe propoſed. 

Burnote: The Right Aſcention and Declination of the Sur 
alters Daily ; for in 12 Months he runs through cvery Degrce 
of Right Aſcention, and in three Months to his greateſt Decl.na- 
tion: But the Right Aſcention and Decl;naticn of the Stars is 
ſcarce perccivable for ſome Years : Yethave they alſo an alte- 
ration of Right Aſcention and Declination: For, thoſe Stars 


that 
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that have but few Degrees of Right Aſcenſion, will in proceſs 
of Time have many, and thoſe Stars berween the Tropick and 
Equinofial that have North Declination will in length of Time 
have South Declinaticn ; and the contrary,(as ſhall be more ful- 
ly ſhewed hercafter : ) For, the Srars moving upon the Pele; 
of the Ecliptick, go forwards in Longitude one whole Degree 
in 7c Years ( as hath -been ſhewed before Book xr Chap. 3. 
Se&. 3.) and ſo alter both their Right Aſcention and Declinati- 
on; as may be {cen by this following Table of Right A{centi- 
ons and Declinations of 100 of the moſt eminent fixed Stars ; 
Calculared by Tycho Brake, for the Years 1600 and 1700, 
which I have inſerted ; partly,becauſe by it you may ſeethe 
Difference of their Right Aſcenſions and Declinaticns in 70% 
Years; and partly to accommodate thoſe that may have oc- 
caſion to know their Right Aſcenſions and Declinaticns nearer 
than the Globe can ſhew them, 


A Table of the Right Aſcenhons and Declinations of 
00 Seled Fixed Stars; Calculated by Tycho Brahe, 
for the Years 1600 and 1700. As alſo their Diffe- 
_ of Right Aſcenſions and Declinations in 70 

cars. 


| 1600. | | Differentia.||] 1670. 

Names of the Stars. \K&. 4ſc.|Dechin| | 'R. A.\Decl. |\R.Aſc.) Declin. 
Scedir, in Calliopez. |4 36154 21]N||e 2234 S|!i5 "Mes 55 
The Pole Star. (rail.'s 47Þ7 95N[|3 5934 S{i/9g 4587 435 
Southern in the Whales-'5 51120 121S ||t 1734 N/ſ7 B8irg 38] 
Caſſiopee's Belly, 8 211;8 33]N[|t 2734 Silg 48/59 7 
Girdl: Andromeda. 11 $0j33 32/Nlt 2333 - 13 13/134 5 
Knee cf Caſſopee. 15 3158 7Nilr 35133 S| 16 38158 40 
\1. in V Horn. 22 $56[r7 19N{||c 23/23 S'/[24 19/17 gol 
VV bales Belly. _ 22 $9|t2 16S © 15/31 Ni|24 14/1z 45 
2. inV Horn, [23 1c|18 5oſN{i'c 22/31 Si{z4 321g or 
'South Foot of Andromeda.'24 55140 231N li 29130 $1126 24149 52 
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$600. _ Differentia. || 1700. 
 N.mes of the Stars. [R- Aſc. Del n.\ _ a 'R. Aſc. Declin. 
3 the Knot in the line MN. 49, 1 2C 
" Star ;n V Head. 33122 3 
"dn the VPhales Jaw. 42 54 
21pat Medufſz. 


15139 47} 
: 271 Perl: u. Side. 3945_43 
" In the Plciadcs. 


26123 1© 
n the Noltrils of G. 41114 54 
N. eh Eye of © 45 18 31 
Ald-baran. 4315 $3 
Hreas, Capella. c 
* Orins Foot, kigel. P31 $15 
Norty Horn TG. 75 16 
Orions Iett Shoulder. 75 581 
Belly of the Here. 77 49 
1. I Oricns Girdle. 77 55 we 
Uppermoſt in Orions Face.'78 21 


_- 


GOO VIGO OO OULU OOUUYyY 


12 0M Wn. 5: as --0 4 Þ Þ. 
£| y + 4 JZLLA AL ALS LL. 


Seuth Horn 0. 78 26 
2. In Orions Girdle. wg. 
Laſt in Orions Girdle. $9 1c 
Auriga's right Shonlder 152 49 


Orion's right Shoulder.ſ83 26 
* Foct T0. 93 38 


Great Dog, Sirius. (Twin. 
Acad of Caſtor, the firſt. 
The little Dog, Procyon. 


Head Pollux,ſecond Twin. 
* In the Stern of the Ship 
PraſepeS. 

Nerthern Aſs 5. 


96 53 
107 9 
109 37 
I1IO I3 


in7 39 
124 20 


Southern Aſs 5. 


125 27 


146 22 


p 24 58h 


The Heart of Hyara. 7 1 
Seuth of 3. 1n Neck A. | 

Lycns Heart, Baſilifcus.\1 4545513535 
North of 3. in Neck 1. [148 3325 23 
T Middle of 3. in NeckN. [14925721 5olN 
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1600, [| D: erensia.|| 1670. 

"Names of the Stars. |R. AjcDeclin.|__| |R. A Dect. ||R. Aſc. Declin. 
Firſt loweſt in UrſaMaj.\159 12[58 31/N[|t 37132 Ni{t6o 4957 59 
Firſt upper in 0 Dubbe.j159 37163 54/N]|t 41/32 N ict 18593 22 
* Back N. (163 102 431N; t 27134 N 164 37922 9 
Lions Tail. (Major 172 9116 49]N[|t 19134 Nſſt73 2816 15] 
Following loweſt in" Ur(a|173 355570 © 23/24 N 174 2655 23 
U; ollowing in 0.1178 5gol59 15 : 20/34 N[|[189 1058 41 
Caen s 188 53s 37]N][ |! 18/34 no 225 1 
|Rump Usſe Major, Alior.|189 1158 10]N] |t 1933 190 10,57 37 
Vindemiatrix, MK. 190 36|13 8[N{ |t 17133 Ni ige 53h 35 
Spica m. 196 49 1Þ. cr92z2s 197234] 31 
Middle Tail Urſe Major.n96 54ls7 3[N[ 1 332 N [197 57159 31! 
End Tail Urſa Major. \202 54151 22/N||r 2}31 N {203 g6ſ5o 51 
Ar&urus. 209232121184]N| '1 11295N| [210344120 49 
[cf Shoulder of Bootes.|214 2149 3 1, 227 N 215 4139 36 
South Scale 2%, [217144114 18] | [1 23/27 5] 21837514 45 
North Scale =. [2235457 59S | [121524 $1225 16]5 14 
* Northern Crown. 229 26128 6]N|{z $|21 N 230 31127 45 
* Serpents Neck. 231 12] 46]N| |r 15]! N 232 277 25 
North. of 3 © in Front m.[235 34118 38 1 2819 $S 237 218 57 
Left Hand Ophincus 238 2512 37D o 2319 _$ 239 4dj2 $5] 
Heart i, Antares [241 18]25 26Þ | | 32116 $/ {242 52; 42 
ight Shoulder Hercules,/243 15[22 27]N| [1 515 N; 2-44 20/22 i2 
© Knee of Ophiucus. [243 49] 39Þ | |* 2315 5, [245 12] 54 
ight Knee of Ophiucus.|*51 595 7. oO 5010 o 1252 4015 17 
;Head of Hercules. 254 G14 55N| it 88 IX 255 1y14 47 
Left Shoulder of Hercad.\25 4 4025 22\N] lo 528 IN [255 3225 1.4 
Head of Opbiucus, 259 $5[12 56N{|{t 117 N| [260 1612 49, 
ight Shoulder Ophincus/26o 56/4 49N} |t 135 N| [262 94 44 
* Head of the Dragon, |266 52/51 37|N] |o 352 N|[j27 2751 35 
* Lyrz. 275 5238 28Ntio 504 $\[276 4238 32 
Mſt Eaſtern in Head #.|281 32121 35|N{}|1 315 N 203 3121 27 
Vultures Tail. 281 47 I} 20Þp (| 138 S 203 C11 3 25 
in the Swans Beak. 288 4oſ27 10N|[|t 111 $[ 289 41:7 21] 
* in Vulture. [292 497 54N| |t 1713 5 294 os 97 
[the Swans North Wing. 1293 10144 12/]N s 48 14 N| [293 58 £426! 
K 2 Names 
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| __ Names of the Stars. |R. Aſc.|Declin.| | 'R. A. Decl.| jR. Aſc\Declim 
[Upper Horn I. 289 57 13 40 S |1 2511s N | | 
Lower Horn I. 299 39['s 57][S | 27117 N[: 
in the Swans breaſt. 302 14139 1||N 053518 $S 
Left Hand of &. 306 32|10 53[1S |1 1619 N 
Szmans Tail. 1395573143535 IN OF15/20545 
"2 :le Sans South Wing 307 31132 3c] 'N [1 O21 S) 
Left: Shoulder &, 317 37/7 15|S |1 21:26 N 
1. in Tail 15, 319 28118 21} S {1 26/26 N 
'n Cephens Girdle. 320 46168 50] N/o 22/26 $ 
2 Pegaſus Mouth. 321 roſs 5 Nr 18126 $ 
2. in [all 8. 321 1617 51] 5 I 25127 N 

| Right Shoulder of &. |326 1912 13] S [1 20/29 N 

| 'Fomahant, &. 333 46}z1 39|(S |1 25]z1 N 
\Scheat, Pegaſus. 241 925 56||N|1 12132 S 
| Marchab, Pegaſus. 341 1512 5[[N{jr_15132 $ 
Mouth of Southern Fiſh-1344 gt 7|[N|1 17133 S 
Head of Andromeda. 356 59126 54)[N{1 17134 5 
* Caſfiopee's Chair. 357 5156 58||N|r 15fz34 5 

| End of Pegaſus Wing. [358 14112 58||N|1 16134 5 
Northern the VViales Taillz59 49111 1111S [1 18/34 
Of the Uſe of this Tabler- 


The Firſt Column on the left Hand is the Names of the 
Stars. The Second Column ſhews the Degrees and Minutes 
of Right Aſcenſion for the Year 1600. The Third the Decli- 
naticn for the ſame Year. The Fourth ſhews whether the 
Declination be North or South; N ſtands for North, S for 
Seurh. The Fifth ſhews the Difference in Degrees and Mi- 
nures of Right Aſcenſion of the Stars, between the Years 1600. 
ard 1670. The Sixth ſhews the Difference of Declination ; 
ar.d whether it be North or Sourh. The Seventh ſhews the 
Right Aſcention in Degrees and Minutes for the Year 1670. 
The Eight ſhews the Declinarion in Degrees and Minutes for 
the ſame Year. 

By this Table you may perceive the Fixed Srars increaſe in 
Right Aſcenſion, till they come to the Vernal Colur ; Hoy 

whence 
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whence the number of their Right Aſcenſion is reckoned : and 
by the Column of their Difference of Right Aſcenſion, you may 
ſee how much they increaſe in 70 Years. And if you would 
know how much they increaſe for any other number of 
Years, you muſt find what proportion they have ro 70, and 
the ſame proportion the Difference of the right Aſcenſion of 
the Sters will have to the difference in the Table. 


Example. 


I would know the Difference of Right Aſcenſion the Pole- 
Star will have in 35 Years. I find in the fifth Column the 
Difference of Right Aſcenſion of the Pole Star to be 3 Degrees 
59 Minutes ; Therefore by the Rule of Proportion, I lay, if 70 
Years give 3 Degrees 59 Minutes, 35 Years ſhall give r De- 
gree 59% Minures, and ſo proportionably for any other Num 
ber of Years. | 

Though this Ruleſerves for finding the Difference of Right 
Aſcenſion of any Star ; yet it will not ſerve for finding the 
difference of any Stars Declination. For the Stars on the Nerthb 
ſide the Equino@ia! berween the Hyemnal and Solftitial Colures, 
and on the South fide the Equinod#ial between the Scliſtirial and 
Hyemnal Colures increaſe in Declination. But the Stars on 
the South fide the Equinodial between the Hyemnal and Solti- 
tial Colures, and on the North fide the Equino#ial between 
the Solftitial and Hyemmal Colures, decreaſe in Declination, 
as you may yet more plainly fee by the Globe if you bring 
66% Degrees of the Meridian ro the North fide of the Horizon, 
and ſcrew the Quadrant of Altitude to 66% Degrees in the Ze- 
ith, and Declination of the Pole of the Ecliptick ; and bring 
the Hyemnal Colure to the Meridian, for ſo ſhall the Pole of 
the Ecliptick be joined with the Center of the Quadrant of Al- 
titude, and the Ecliptick with the Horizon ; and all the Circles 
that the ſeveral Degrees on the Quadrant make in a Revolu- 
tion from 7Veſt to Eaſt upon the Poles of the Ecliprick, repre- 

ſent the great Revolution of every Star that each Degree on 
the Quadrants Cuts. And thus demonſtratively will be repre- 
ſented the Progreſs of the Fixcd Stars through every Degree 
of Longitude, and by conſequence the Alteration of theirright 
Aſcenſion and Declination. For, imagining that Degree of the 
Quadrant of Altizude to be the Star, which Jult reaches the 


Star ; 
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Star; you may by turning aboute the Quadrant, ſec how Ob- 
liquely the Srar (or the Degree repreſenting the Star ) cither 
Moves about, or cuts the Equino#ial, and all Circles parallel 
co the Equino#;a! ; and thereby Obſerve it ſome times to In- 
cline in Motion to, and other times to Decline in Motion from 
the Equinofial. But how long Time it will be cre the Star 
Inclines to, or Declines from the Equinc#ia!, you may know 
by finding the Diſtance of Longitude in Degrees it hath from 
either the Solftitial or Hyemnal Colure ; and with reſpeRing 
che foregoing Rules in its Poſition, you may by the Table in 
Book 1. Chap. 3. Sc. 3. fatishe your felt. 


Example. 


The moſt Northerly Stay in the Girdle of Orion doth yet De- 
creaſe in Declination.But I would know how long it ſhall De- 
creaſe ; Therefore by the 32 Probleme, I find the Longitude of 
that Stay to be for the Year 1670. 77 Degrees 51 Minutes, 
which SubduRted our of go (rhe Diſtance of the Sol#irial Co- 
lure from the Equinof#ial ) leaves 12. 9g for the Diſtance of thar 
Star from the Solftitial Colure. Therefore by the Table afore- 
ſaid, I find what number of Years anſwers to the motion of 
12 Degrees 9 Minutes. And becauſe I cannot find exaQtly 
the ſame number of Degrees and Minutes in the Table, I take 
the number the neareſt co it, which is 14 Degrees 10 Min. 
and that is the Motion of the Ecliptick in 1000 Years. Bur 
becauſe this x 4 Degrees 10 Minutes is 2 Degrees r Minute too 
much, 1 ſeek 2 Degrees 1 Minute in the Table,and the number 
of Years againſt it I would Subdu@ from the number of 
Years againſt 14 Degrees 10 Min. and the Remainder would 
be the number of Years required : But neither can I find 2 
Degrees : Minute, therefore I muſt rake the number of De- 
grees and Minures neareſt to it, which is 2 Deg. 5o Min. and 
that yields 200 Years ; which ſubduCted our of 1000 leaves 
800 Years. Burt becauſe this is alſo roo much by the Motion 
of 49 Minutes, Therefore I ſeek for 49 Minutes in the Table, 
and Subduct the number of. Years againſt it from 800, and 
the Remainder would be the number of years required. Bur 
neither is 49 Min. in the Table, Therefore I take the neareſt 
to it, which is 51 Min. and that yiclds 60 Years; which Sub- 
dutted out of 800, leaves 740.But this is bkewiſeroo much by 
thy 
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the Motion of two Minares.Therefore I feek 2 Min. in the Ta- 
ble, but cannot find it nearer than 24, and againſt it I find 3 
Years, which 3 Years I SubduR our of 740, and the Remain- 
der is 737 the number of Years required. You may if you 
pleaſe for exaQtneſs, SubduCt for the + Minutes 8 Months ; 
ſo have you 736 Years 4 Months, for the Time that the 
moſt Northerly Sar in the Girdle of Orion will Decreaſe in De- 
clination, after the Year 1670, which will be rifl 4nn. Dom. 
2406, after which time it will increaſe in Declination for 
12706 Years together, till it come to have 47 Degrecs 8 
Minutes of Declination : At which rime it will be in or ve-= 
ry near the place of the moſt Southerly Star of the Southern 
Crown, and that Star in its place. 

And thus the Pole Star is now found to Increaſe in Declina- 
tion, and will yer this 42z Years: After which time it will 
Decreaſe in Declination tor 12706 Years together, till it come 
to be within 42 Degrees 42 Minures of the Equine&ial, in the 
void ſpace now between Draco and Lyra; at Which time Lyre 
will be almoſt as near the Pole, as the Pole Star now is; and 
then the moſt proper to be the Northern Pole Star : And the 
laſt Star in the Stalk of the Dove's Mouth will be then very 
near the Scuthern Pole, and therefore moſt fir ro be the Sow- 


thern Pole Star. 


P R O B. XXVIIL 


The place of the Sun or any Star given, to find the Ob- 
lique Aſcenſion, and the Oblique Deſcenſion,; in any 
given Latitude. 

HE Globe ReQtified, Bring the place of the Sun or Srarto 
the Meridian under the Horizon, and the Degree of the 

Equino#ial that comes to the Meridian with it under the Horji- 

21 is the Degree'of Right Deſcenſion. If the Sun or Star will 

reach no part of the Horizon under the Horizon, they have.no 

Right Deſcenſion. : 

For the Oblique Aſcenſion. 


Bring the place of the Sun or the Star ro the Eaſt fide the 
Horizon, and the Degree of the Equator cut by the Horizon, is 


the Degree of Oblique Aſcenſion of the Sun Or Sar. 
Fort 
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For the Oblique Deſcenſion. 


Bring the place of the Sw» or S:ar to the Weſt fide the He- 
rizon, and the Degree of the Equine&#ial cut by the Horizon 
is the Degree of Oblique: Deſcenſiown. They need no Example. 


P R O B. XXIX. 


Any Place on the Terreſtrial Globe being giver, to find 
its Antipodes. 


B*s the given Place to the Meridian, ſo may you ( 2s by 
the firſt Probleme) ſee its Longitude and Latitude ; then 
curn about the Globe till 180 Degrees of the Equator Pals 
through the Meridian ; and keeping the Glebe to this Poſition, 
number on the Meridian 180 Degrees from the Latitude Of 
the given Place ; and the point juſt under that Degree is the 
Antipodes. 


Example. 


I would find the A4ntipodes of Cuida Real, an Inland Town 
of the YVVeſt-Indies, which lies upon the River Parana,an Arm 
of Rio de 1a Plata : Therefore I bring Cuida Real to the Meri- 
 dian, and find (as by the firſt Problem) its Latiude 23. 50. 
South ; and its Longitude 333 Degrees: Then I turn abour 
the Globe till 180 Degrees of the Equatcy paſs through the 
Meridian ; and keeping the Globe to that poſition, I number 
ſo many Degrees North Latitude as Parana hath South, viz. 23, 
50. and juſt under that Degree, I'ind Lameo, a Town lying 
upon the Coalt of China, in the Province of Quincij: There- 
fore I ſay Lamoo is juſt the Antipodes of Cuida Real. 


Anither way. 


Bring the given Place ro the North or South point of the 
Horizon, and the point of the Globe denoted by the oppoſite 
point of the Horizon is the Antipodes of the given Place. 


PROB. 
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P R O B. XXX. 


To find the Perecii of any given Place, by the Ter- 
4 ; re(trial Globe. 


Ring your given Place to that fide the Meridran which is 
B in the South Notch of the Hor:7z2o7, and follow the Pare/le/ 
of that Place on the G/obe, rill you come ro thar fide the Me77- 
dian, Which is in the Northerz Notch of the Hori20n,and thar 
/ in the Pereciz of your Place. 


P R O B. XXXL. 


To find the Antecii of any given Place, upon the Terre- 
{trial Globe. 


| your given Place to the Mer:id:an, and find its Lat: - 
tude by the fart Probleme; If it have North Latitude, 
count the ſame number of Degrees on the Mer:idran from the 
Equator Southwards ; but if it have South Latitude, count the 
{ame number of Degrees from the Equator Northwards, and 
the Point of the G/obe direCtly under that number of Degrees, is 
the Arnteciz of your Place. 


of 9. a 1 ah. 


P R O B. XXXIL 


To find the Longitude and Latitude of the Stars by the 
Celeſtial Globe. 


HE Quadrant of Altitude will reach but go Degrees, as 
was ſaid Prob. 9. Therefore it the Szar you enquire after 
be on the North fide the Ec//ptick;, Elevate the North Pole 
66% Degrees above the North fide the Her! zo7 + It on the South | 
lide the Ec/iptick, you muſt Elevate the South Pole 667 Degrees T 
above the South fide the Horizon : Then bring the So/ſtztral Co- '} 
lure tothe Meridian on the North fide the Horizon, and ſcrew | 
the Quadrant of Altitude to the Zenith, which will be in 23 
Degrees 3o Minutes from the Pole of the IVor/d : So ſhall the | 
Ecttpticklye-innthe Horr2on, and the Pole of the Ec/rprick alto f 
lye under the Center of the —_— of Altitude ( a Was lt 
| | ewer 


. k an . 
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{hewed Prob. 27.) Now to find the Longitude of any Star, do 
thus, Turn the 2uadrant of Altitude about, till the Graduated 
Edge of it lie on the Star; and the Degree in the Eclrprick 
that the 2yadrant touches, is the Longrrude of that Srar. 


Example, For a Star on the North fde the Ecliptick. 


I would know the Longitude of Marchab, a Bright Star in 
the Wing of Pegaſ74s : I hill it on the North fide the Ecliprick , 
Therefore I Elevate the North Pole, and placing s on the 
North fide the Meridian, I ſcrew the Quadrant of Altitude to 
the Zenith, as aforeſaid ; then laying the Edge of the Quadrant 
of A/titude upon that Star, I find that the end of it reaches in 
the Ec/iptick to X 18.56, Thereforel ſay, the Longitude of 
Marche is X 18.56. 


For the Latitude of a Star. 


The Degree of the Puadrant of A/titude that touches the 
Star, is the Latitude of the Star. 


Example. 


The Globe and Qiadrant poſited as before, TI find 19 Degr. 
26 Min. (accounted upwards on the Qadrant) to touch Mar- 
chab aforeſaid : Therefore I ſay, the Latitude of Marchab is 
19 Degrees 26 Minutes. | 

And thus by Elevating the South Pole, and placing the Globe 
and Quadrant of Altitude as aforeſaid, I ſhall find Canicula 
have 15 Degrees 57 Minutes South Latitude, and 21 Degrees 
x8 Minutes in S Lonnie. 


P R O B. XXXIIL 


Tofind the Diſtance between any two Places, on the 
Terreſtrial Globe. ' 


Im may be performed cither with the Quadrant of Alti- 
tude, or with a pair of Compaſſes, with the Buadrant of 
Altitude, thus : Lay the lower end thereof to one and 
&e what Degree reaches the other Place, for that is —_— 
6 
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of Degrees between the two Places. -If you Multiply that 
number of Degrees by 6o, the ProduCt ſhall be the number 
of Engliſh Miles between the two Places. 


Example. 


I would know the D:ſtance between London and the moſt 
*a/terly Point of Famaica,; I lay the lower end of the Quadrant 
of Altttude to Jamaica, and extending the other end towards 
London, I find 68E Degrees comprehended between'them , 
Therefore I {ay 68+ is the number of Degrees comprehended 
"berween London and Famarca. 

If you would find the Diſtance between them with your 
Com fer, you muſt pitch one Foot of your Compaſſes in the 
Eft oint of Zamatca, and Open your Compaſſes, tilbthe other 
Foot reach Loxdon , and keeping your Compaſſes at that di- 
france, apply the Feet to the Euinotial Line, and you will 
find 68% comprehcnded between them, as before. 

If you Multiply 68+ by 60, it gives 4114 Eng/ih Myles. 

It you Multiply it by 20, it gives 1370 Engliſh Leagues. 

If you Multiply it by 175, it gives 1199 Spaniſh Leagues. 

If you Multiply it by 15, it gives 1054 Dutch Leagues. 


P R O B. XXXIV. 


[7 find by the Terreſtrial Globe, wpox what Point of the 
Compals any two Places are Situate one from another. 


Ind the two Places on the Terreſtrial Globe, and ſee what 
Rhumb paſſes through them, for that is the Point of the 
Compaſs they bear upon. 


Example. 


Briſtol and Bermuda are the Places. I examine what Rhumb 
paſſes through them both ; and becauſe I find no Rhumb to paſs 
immediately through them both, therefore I take that Rhumb 
Which runs moſt Parallel to both the Places ; which in this 
Example is the Tenth Rhumb, counted from the North towards 


the left Hand; and is called, as you may ſee by this following 
L 2 Figure, 


I Tutoz to ſtronomy and Geography. Book 11. 
Figure Weſt South Weſt; Therefore I ſay, Bermudos lies Situate 
from Br:/to! Weſt Sourh Welt ; and by contrarics, Briſtol lies Si- 
tuate from Bermudos Ealt North Weſt. 


PROB. XXXV. 


To find by the Celeſtial Globe, th- Coſtical Riſing aud 
Setting of the Stars. 


WW HEN any Sor Riſes with the Sur, it is ſaid to Riſe 
Coſmrcally, | 
And when any Star Sets when the Sun Ries, it is aid to 
vet Co/mrcally. q 
To find theſe, Reftifie the G/obe to the Latitude of bo 
az) 
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Place, and bring the place of the Sur to the Faſt fide the Horre © 


on; and the Stars then cut by the Eaſtern. Semi-circle of the 
Horizon, Riſe Co/mically ,, and thoſe Stars cut. by the Weſtern 
vemi-circle of the Horizon, Set Coſmically. 


Example. on 


November 9. 1 would know. what Srors Riſe and Set Coen: - 
cally, here at London. © The Suns place found, as by the Third 
Probleme, is 1 27, Therefore I bring m 27 to the Eaft fide 
the Horizon, and inthe Eaſtern Semi-circle, I find Rifing with 
the Sun the Right Wing of Gigme; the Stor. ,in the end of A- 
quild's Tail, $ y erp and Centaurus » Therefore theſe Con- 
ftellations are faid to Riſe Co/uteally, . In the, Weſtern -Semiz 
circle of the Hor:2on | find Setting Andromeda, the Triangle, 
Tazrns, Orion, Canis major, and Argo Navis, Therefore Iiay, 
theſe Conflellations Set Coſonically. 


P R OB. XXXVI. 
To find by the Celeſtial Globe; the Acronical Riſing and 


mr Setting of the Stars. 
TH Stars that Riſe when the Sun Sets, are aid to Riſe 
Acronically. 


The Stars that Set with the Suz, are ſaid to Set Acronically. 

To find theſe, Rettifie the G/obe to the Latirude of your 
Place, and bring the place of the Su to the Weſt fide the Hor:- 
20x ;, and the Stars that cut by the Eaſicrn Semi-circle of the 
Horizon, Riſe Acronically : And thoſe Stars cut by the Weſtern 
Semi-circle of the Horizon, Set Acronically. 


Example. 


November 9. I would know what Stars Riſe and Set Arro- 
nically here at London. The Suns place,as before,is m 27. There- 
fore I bring Scorpio 27 to the Weſt fide the Horizon, and in 
the Eaſtern Semi-circle I find Riſing the Southern iſh, Foma- 
hant, Cetus, Taurus, Auriga, and the Feather in Caſtor's Cap. 
Therefore theſe Conſtellations are faid to Riſe Acromeally. » 


— — e—_— On 
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the oh Semi-circle of the Horizon 1 find Setting the Lyons 
Tail, Virgo, Scorpio, and Sagittarizs;, therefore I ſay theſe 
Conſtellations Set Acrontcally. 


PROB. XXXVIL 


To find by the Celeſtial Globe, the Heliacal Riling and 
Setting of the Stars. 


Her a Star, formerly in the Su75 Beams, gets out of the 
Suns Bearns, it is faid to Rr/ſe Helracolly. And, 

When a Star, formerly out of the Suns Beams, gets into the 
Suns Beams, it is ſaid to Ser Helracally. 

ASter is faid to be in the San Beams, when it is made in- 
confpicuous, by reaſon of its nearneſs to the Swns Light. The 
bigger Stars are diſcernable more near the Szrs Light, than 
the leſſer are; for, Srars of the Firſt Magnizude may ( accord- 
ing to the received Rules of Ancient Anthors ) be ſeen when 
the $7 is but 12 D below the Horizon; but Stars of 
the Second Magnitude cannot be ſeen, unleſs the Szr be 13 De- 
grees below the Horizon : Stars of the Third Magnitude re- 
quire the Sx to be 14 Degrees below the Horzzon e're th 
can be ſeen; of the Fourth Magnitude 15 Degrees, of the Fi 
Magnitude 16 Degrees, of the Sixth Magnitude 17 Degrees; 
the Nebulos ones 18 ecs. Yetthis Rule is not ſo certain, 
but that either Clear or Cloudy Weather may alter it. Read 
more of this SubjeEt in Mr. Palmer on the Plantſphere, Book 4. 


on 20. 
ow to find the Time that any Star ſhall R:/e Helracally, do 
thus; ReCtife the G/obe and Buadrant of the Altitude to your 
Lt:14de then bring the given Sor to the Eaſt fide the Horrzon, 
and turn the Quadrant of Altirede imo the Weſt tide, and ſee 
what Degree of the Ecliptick is elevated ſo many Degrees above 
the Hori20n as the Magnitude of the Star you enquire after re- 
- according to the foregoing Rules; for the oppoſite 
cgrce of the Eclrprich, is the A the $7 thall be in when 
the Star Riſes Heliacally. Having the ee of the Eclipriek 
the Sx 1$ in, you may find the Day of the Month by the 
Fourth Probleme. | 
Example. 
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Example. 


I would know when Cor Leonzs ſhall Riſe Helracally here ar 
London, Therefore I Rettifhie the Globe and Quadrant of A/ti- 
tude for London, and bring Cor Leonzs to the Eaſt hide the Ho- 
r1zon, and turn the Quadrant of Altitude into the Weſt, and 
becauſe Cor Leonss is a Star of the Firſt Magnitude, therefore I 
ſee what —_ of the Eclrprick is Elevated in the Weſt fide the 
Horizon 12 Degrees on the Quadrant of Altitude, and find Pr/- 
ces 9 Degrees. Now the Degree of the Ec/rp1ic& oppolite to 
X 9. iS M9. ThereforeI ſay, when the Szz7 comes to MN 9 
Degrees ( which by the Fourth Probleme I find is Auguſt 23. ) 
Cor Leonzs thall Ser Helzacally. 


For the Heliacal Setting. 


The Globe, &c. Rettified, as before : Bring the Szor to the 
Weſt ſide the Horizon, then ſee what Degree of the Ecliptick is 
Elevated on the 2adrant of Altitude, on the Eaſtern fide the 
Horizon,lo many Degrees as the Stars Magnitude requires, for 
when the Sx comes to the oppoſite Degree of the Ecliprith, 
that Szar ſhall Ser Helracally. 


Example. 


I would know when Bilanx, a Star in the Beam of the Scales, 


will Set Helracally here at London. The Globe and Quadrant 
rectified, I bring Br/anx to the W2ſt fide the Horizon, and turn 
the Quadrant of Altitude into the Eaſt; Then I examine what 
Degree of the Ec/rprick is elevated 13 Degrees of the Quadrant 
of Altitude,(becauſe Brlanx is a Star of the Second Magnitude) 
and find 3 45 oppoſite to B 44 is Scorpro 4% ; Therefore I fay 
when the Sun comes to Ca SZ, (which by Prob, 4. will 
be Oftober 18.) Bilanx et Hetiacathy 


P R O B. XXXVIIL 
To find the Diurnal a»d NoGturnal Arch of the Sun or 
Stars, in any given Latitude. 


THE Semi-Diurnal Arch, is the number of the E- 
quino@ial that paſſes thro' the Meridian,whiles the Sun,or 
any 
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any Star 1s aſcending above the Eaft fide the Hor:207 to the 
Meridian. 

To know the number of Degrees it contains,ReQife theG/obe 
to the given Latzrude, and bring the Place of the Sur or Star 
to the Eaft fide the Horizon, and note what number of De- 
grees of the Equznottial is then cut by the Meridian : Then re- 
move the Place of the $7 or Star to the Meridian, and fee a- 
gain what: number of Degrees of the Equinottral is. then cut by 
the Meridian, and ſubtratt the former from the latter, and the 
Remainder ſhall be the number of Degrees of the Sz or Srars 
Semi-Driurnal Arch. But note, if the Equinoal Point Y paſs 
through the Mer:dran, while the Sur or Star is turned from the 
Eaſt fide the Hor7 207 to the Meridian, then you 1auft ſubtract 
the number of Degrees of the Equinoitzal cut by the Meridian, 
when the $7 or Star isat the Eaſt fide the Horr720on trom 340 
Deg. and to the Remainder add the number of Degrees of the 
Equinottial that comes to the Meridian, with the place of the 
Sun or Star, and the Sum of them both, is the number of De- 
orees of the $7 or Stars Semi-diurnal Arch; which being dou- 
bled, is the number of Degrees of the whole-Drurnal Arch, and 
which being ſubtracted trom 360, gives the Noturnal Arch, 


Example of the Sun. 


Having reCtificd the Globe, I would, May 10. know the Drur- 
nal Arch of the Sun : His place, found by Prob.3.is 8 25.There- 
fore I bring vs 29 to the Eaſt fide the Horizon, and find then at 
the Meridian 299 Deg, 3o Min. of the Equinoi7ial; then] turn 
the place of the Sun to the Meridian, and find 56 Deegr. 30 
Min. of the Equinottzal come to the Meridian with it. Here the 
Equinottial Point Y paſſes through the-Merid:ay, while the 
$4n moves between the Horizon and the Meridian; Theretore, 
as aforeſaid, I ſubtra& the Firſt nutnber-of Degrees and Mi- 
nures, v/5. 299 Degr. 3o Min. from 360 Degr. and there re- 
mains 60 Degr. zo Min. for the number of - Degr. and Min. con- 
tained between the Degree of the Equinoftial at the Mer;jdran, 
and\the Equrnodial Point Artes; and tothis 60 Deg. 3o'Min. 
I add the Second number of Degr. 'and Min. v/z. 56 Degr. 
3o Min. the number of Degr. and Min. between _ Point 
Aries, 'and the Deg. of the Equino/a! at the Meri ran, and 
they make--rtogether - 117 -Degr. for the Sins my 
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Arch : By doubling of which, you have 234 Degrees for the 
Suns Diurnal Arch, and by Subtratting 234 (the Deurna/ 
Arch,) —_ 360, you have 126 Degrees, tor the Suns Notur- 
ral arch. 


Example, for a Star. 


I take Srr:7z5, 4 Bright Srar in the Great Dogs Month, The 
/obe Rettified, as before, I bring Szri#s torhe Eaſ?-lide the 
Horizon, and find then 29 Degrees zo Min. of the Equinetra! 
at the Meridian, then I turn $7r:izs5 ro the Meridian, and hnd 
27 Degrees 38 Minutes of the Equrnotfial come to theMeridran 
with it. Therefore I ſubtraCt the firſt Number, vs. 29 Deg 
:o Minutes, from the Second, 97. 38. and the Remains is 65 
Degrees $ Minutes, for the Sem:-Diurnal Arch of Sir1s, 

His Noturna! Arch you may find as before. 


P R O B. XXXIX. 


To find the Azimuth ar Almicantar of any Star. 


"FS Probleme is like the 22 and 23 Problemes,which ſhew 
the finding the Az:muth and A/micantar of the Sun ;, only 
whereas there you were directed to bring the Degree of the 
Sun to the Quadrant of Altitude, you muſt now bring the Szar 
propoſed tq,the Quadrant of Altitude, and by the Directions 
1n thoſe Problemes, the Reſolution will be tound. 


PROB. XL. 


To find the Hour of the Night, by Obſerving two known 
Stars i» one Azimuth or Almicantar. 


Ettifie the Globe , Quadrant, and Hour-Index. Then 

find the two known Stars on the G/obe;, and it the two 

Stars be in one Azimuth, turn about the G/obe and Qua- 
drant of Altitude, till you can fit the two Szars,to lye under the 
Graduared Edge of the Quadrant of Altitude , 1o thall the In- 
dex of the Howr-Circle Point at the Hour of the Night, It 
M the 
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the rwo Szars bs in one Al/micantur, Turn the Globe forward or 
backward.ti!ll the rwo Szars come to ſuch a Poſition;thar by mo- 
ving the Quadrant of Altitude, the ſame Degree on it will Iye 
on both the Szars ; ſo thall the Index of the Hour-Crrcle point 
ar the Hour ot the Night. 


PAOS ALL 


{he Hour given that any Star in Heaven comes to the Me- 
ridian, to kxrow thereby the Place of the Sun, and by con- 
ſequence the Day of the Month, though it were loſt. 


PR" ing the 8/427 propoſed to the Mer:idian,and turn the Index 
ot the Hour-Crrcle tothe Hour given; then turn about the 
G/obe till the Index point at the Hour of 12 for Noon; and the 
place of the Sx in the Ec/7pric& ſhall be cut by the Meridtar. 


Example. 


March 7. at 11a Clock at Night the Pointers come to the 
Meridian of London. Therefore I place the Pornters ( on the 
Celeſtial Globe) under the Meridian, above the Horizon, and 
turn the Index of the Hour-C7rcle to 11 paſt Noon; Afterwards 
I turn back the Globe till the Index point to 13 at Noon; Then 
looking in the Ec/zprick, 1 find the Meridian cut in Piſces 26 
Degrees 45 Minutes ; Therefore I ſay,when the Porters come 
to the Meridian at 11 a Clock at Night, the place of the Sw7 is 
P:/ces 26. 45. Having thus the place of the $7, Imay find the 
Day of the Month by the Fourth Probleme; and fo either know 
the Day that the Psr7ters come to the Meridian at 11 Clock at 
Night, or any other Hour given. 

The Day of the Month might alſo be found by the Dec/ina- 
770n, and the Quarter of the Eclrpr:ick the Sur is in, given: For 
the Meridian will cut the Degree of the Suns place in the E- 
cliptick in the Parallel of Decl:ination : Sothat having reſpett 
ro the Quarter of the Eclrprick, you'll find the Swrs place; and 
w_ = Suns place, you may (as aforeſaid) find the Day of 
the Month, 


PROB. 
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The Day of the Month given to find in the Circle of Letters 
on the Plain of the Horizon, the Day of the Week. 


HE ſeven Days of the Week, were by the Idolatry of the 
Ancient Roman HeatheniſhTimes.dcdicated tothe Honour 
of ſeven of their Gods, which we call P/anets. The firſt is the 
molt eminent, and therefore doubtleſs by them ſet in the firſt 
place, called Pres Selzs, or the Suns Day : The ſecond Dres Lu- 
ne, the Moons Day : The third Dies Martzs,the Day of Mars, 
7 called Twe/day : The fourth Dies Mercurii, Mercuries 
y, by uscalled Wedrne/day, from Modern, an Idol the Saxons 
worthip'd, to whoſe Honour they dedicated that Day, and is by 
all thoſe Germarn Nations ſtill called Woden/dagh : The fifth 
Dies Fouts, Fuptiter or Foves Day , which doubtlcls the Saxors 
(from whom probably we receive it ) call'd Denderdagh, be- 
cauſe Zuprter is the God of Thunder; and we either by Corrup- 
tion, or for ſhortneſs, or both, call'd it Thar/day : The fixth 
Dies Venerzs, the Day of Ver;4s : But the Saxons transferring 
her Honour to another of their Goddefles, named Frza, call'd ir 
Fridagh; and we from them call it Friday : The ſeventh is 
Dies Saturni, Saturns Day. 

The ſame Day of the Month in other Years happens not on 
the ſame Day of the Week, therefore the Domintcal Letter for 
one Year is not the ſame, it is the next: Now becauſe you can- 
not come to the knowledge of the Day of the Week, unleſs you 
firſt know the Sundays Letter, therefore have I in Prob. 53. in- 
ſerted a Table of Mr Palmer's, by which you may find the Do- 
minical or Sundays Leiter tor ever; and having the Domrnrcal 
Letter, you may in the Circle of Letters on the Horr72o0n hnd it 
near the Day of that Month, and count that for Sunday, the next 
under it for Monday, the next under that for 1Iwe/day, and 1o in 
order, till you come to the Day of the Month. 


Example. 


I would know what Day of the Week, 7une 1. Arno 1658. 
0d Stile, falls on; I find by the Table atoreſaid, the >" 
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Letter is C, then I look in rhe Ca/cnder of Old Sitle for Fune 1. 
and againſt it I fina Letter &,, which becauſe it 1s the ſecond 
Letter in order from C, rhcr-fore it is the ſecond Day in order 
from Sunday, which is Lc/day. 


P R O B. XLUIL. 


The Azimuth of any S:ar given, to find its Hour in any 
given Latitude, 


He Hour of a Star.is the number of Hours that a Star is di- 
fant from the Meridian. To find which, ReCtifhe rhe 
(3/0be and Quadrant of Altitude, and bring the Star propoſed 
ro the Meridian, and the Index of the Hour -Czrcle to 12. Then 
place the lower end of the Quadrant of Altitude, to the given 
21muth in the Horizon, and turn the Globe till the Star come 
ro the Graduated Edge of the Quadrant of Altitude ;, fo hall 
the Index of the Hour-C7rcle point at the Hour of the Star. On- 
[| ly this caution you muſt take , if the Sar were turned from the 
F Meridian towards the Eaſtern-fide of the Horrzor, you muſt 
| Subtract the number of Hours the Index points at from 12, and 
the Remainder ſhall be the Hour of the Srar. Bur if the Star 
were turned from the Mer:d:an towards the Weſt-fide of the Ho- 
' 7120n, the Hour-Index points at, is (without more ado) the 
| Hour of the Star. 


PROB. XLIV.. 


[| How you may learn to know all the Stars in Heaveii, by 
I ; the Celeſtial Globe. 


(| RE the Globe, Buadrant, Hour-Index, and Horizon, as 
| by Prob. 2. then turn about the Globe.till the Index of the 
4 Hour-C:rcle point at the Hour of the Night on the Howr-C7rcle. 
[ Then if every Szer on the G/obe had a Hole in the midſt,and your 
Eye were placed in the Centre of the Globe, you might by keep- 
ing your Eye in the Centre, and looking through the Hole of 
any Star on the Globe, ſee its Match in Heaven, that is, the 
ſame Star in Heaven, which that Star on the Globe repreſents : 
For from the Centre of the Globe, there proceeds a _ | 
| une 
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Line through the Star on the Globe, even to the ſame Szar in 
Heaven. Therefore, thoſe Stars that are in the Zenith in Hea- 
ven, Will then be on the Zenith on the Globe, thoſe that are in 
the Eft in Heaven, will be in the Eaſt on the G/obe, thoſe in 
the Weſt in Heaven, inthe IWeſt on the G/obe , and thoſe Stars 
that are in any A/tzrude in Heaven, will at the ſame time have 
the ſame A/rztude on the Globe ;,, ſo that it you ſez any Szar in 
Heaven whoſe Name you deſire to know, you need but obſerve 
Its Azimuth and Altitude; and inthe fame Azimuth and Alti- 
tude on the Globe, you may find the ſame Szar ; and if it be an 
Eminent Sar, you will find its Name adjoined to it. 


Example. 


December 10. at half an Hour paſt 9 a Clock at Night here at 
London, 1 ſee two Bright Stars at a pretty Diſtance one from a- 
nother in theSourh; I defire to know the Names of them : There- 
fore having the Globe ReCtified to the Latitude of London, and 
the Quadrant of Altitude ſcrewed to the Zenith.the Hour-Index 
allo ReCtified,and the Horr2o7 pofited Hori zontally, as by Prob. 
2. I obſerve the A/ritude of thoſe Stars in Heaven (either with 2 
Quadrant, Aſtrolabe, Croſs-ſtaff, or the Globe it ſelf, as hath been 
ihewed,Prob. 13. 16.) to be,the one 78 Degrees, the other 42 De- 
grees above the Horizon. Therefore, having their A/rztudes, 1 
count the ſame Number of Degrees as for the Firſt 78 upon the 
Quadrant of Altitude upwards,and turn it into the Souzh, under 
the Meridian, and ſee what Star is under 78 Degrees, for thu 
is the ſame Szar on the G/obe which I ſaw in Heaven. Now at 
the firſt Examination of the Globe, you may ſee that that Star 
is placed in the Eye of that Aſter: /me, which is called Cap 
Meduſz, and indeed, that being the only Star of Note in that 
Conſtellation, bears the Name of the whole Conſtellation. The o- 

ther Stars about it, you may eafily know by their Situation : 
As ſeeing two little Stars to the Weſtward of that Srar in Hea- 
ven, you may ſee on the G/obe, that the hithermoſt is in the 
other Eye of _ Meduſe, and the furthermoſt in the Har 
of Snakes of the lame Aſteri/me. Looking a little to the Sourh- 
wards. of thoſe Stars in Heaven, you may ſee two other ſmall 
Stars, a little below thoſe in the Eyes : Therefore,to know thoſe 
allo, you may look on the Globe, and ſee, that there is one on the 
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Noſe, and another Srar in the Cheek of Capur Meduſe. 

In like manner for the Second Srar in the Mer:dran,which is 
42 degrees above the Horizon : If you move the Quadrant of 
Altitude (as before) to the South or Meridian, and count 42 de- 

rees upon the Quadrant of A/titude, you will find a Star of the 
cond Magnitude inthe Mouth of the Whale : Theretore you 
may ſay, that Szar in Heaven is inthe Mouth of the Whale; and 
becauſe cloſe to it on the Globe is written Menkar ; Therefore 
you may know the Name of that Star in Heaven is Menkar. 

In the South Eaſt and by South,56 degrees above the Horizon, 
] ſee a very Bright Szar in Heaven; therefore I bring the Qua- 
drant of Altitude to the South Eaſt and by South Point in the 
Horizon, and find under 56 degrees of the Luedrant of Alti- 
tude a Great Star, to which is 1zt the Name Oculuws LIaur: , 
therefore I ſay, the Name of that Bright Star in Heaven is 
Oculis Taurt. 

In the South Eaft in Heaven you may ſee three Bright Stars 
lyedirectly in a ſtraight Line from one another, the middlemoſt 
whereof is 25 degrees,or thereaboutrs, above the Hor!zor, there- 
tore bring the Quadrant of A/titude to the South Eaſt Point of 
the Hor:20n, and about 25 degrees above the Horizon you will 
ſee the ſame Great Stars on the Globe, in the Grrdle of Orton ; 
therefore thoſe Srars are called Or707's Grrdle. 

At the ſame Time, South Eaſt and by Eaft, you have about 10 
degrees above the Hori297,the Brighteſt Star in Heaven, called 
$1715, in the Mouth of the Great Dog , Canricula,a Bright Star 
in the Lz77le Dog, Eaſt and by South, about 25 degrees above 
the Horizon : Cor Leorrs Jult Riling Eaſt North Eaſt; you 
have alſo at the ſame Time on the Eaſt fide the Horizon, the 
Twins, Auriga, the Great Bear; and divers other Stars, emi- 
nent both for their Splendor and Magnitude. 

In the WVe/? fide the Horizon you have South Weſt and by Weſt, 
about 4 degrees above the Horizon, a bright Star in the Righr 
Leg of Aqguariys : And all along to the Sourh:oards in Cetus the 
Whale, you have other Eminent Bright Srars : More upwards 
rowards the Zer:th, you have a Bright Star in the Line of the 
wo Fiſhes : Higher yet, you have the Firſt Star in Y, an Emi- 
nent S747, becaule the firſt in all Catalogues that we have cog- 
nizance of ; and therefore probably in the Equinoral Colure, 
when the Stars were firſt reduced into Conſtellations ; yet more 

near 
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near the Zenith, you have a Bright Szar inthe Left Leg of An- 
dromeda : From thence towards the North, you tind other very 
Eminent Bright Stars in Ca/ropea.Cephers,Ur/a minor,in theTuil 
whereof is the Pole Srar , and Draco, Hercules, where you turn 
back to Lyra, Cygws, Pegaſus, the Dolphin, &c, all which, or 
any other, you may eafily know by their A/r7zu above the 
Horizon, and the Point of the Compatls they bear upon. 

Thus knowing ſome of the moſt EminentFixed $:ars.you may 
by the Figure of the Reſt come to the Knowledge of them allo. 
For Example,Looking towards the North North Eft in Heaven, 


you may 1e2 Seven Bright S7ars, conftituted as in this Figure. + 


Therefore looking towards the ſame Quarter #* 
on the G/obe, you may (without taking their 
Altniude ) fee the ſame Szars lying in they 
lame Figure in the Hinder Parts of the Great * 

Bear, trom whence you may conclude, that * * 
thoſe Szars in Heaven are fituate in the Hin- x 
der Parts of the Great Bear. Theſe 7 Stars 

are by us called Charles hzs Warn. * 

Yer nevertheleſs you may ſee ſome Srars of Note in Heaver, 
which you ſhall not find on the G/obe, and thoſe in or near 4- 
bout the Ec/zptick : They are calledP/anets,and cannot be placed 
on the G/obe,unleſs it be for a particularTime, with Black Lead, 
or ſome ſuch thing that may bz rubb'd out again: Becauſe they 
having a continual Motion, always alter their Places. Of thoſe 
there are five in number, beſides the Sun and Moor, which are 
alſo Planets, though they ſhew not like Stars. Theſe five are 
called Saturn, Zuprter, Mars, Venus, Mercury ; yet Mercury is 
very rarely ſeen, becauſe he never Riſing above an Hour betore 
the Sz7, or Setting above an Hour after, for the moſt part hath 
his Light ſo over-ſpread with the dazelling Beams of the Glit- 
tering Sz7,, that ſometimes when he is ſeen, he ſeems rather to 
bea Mote in the Suns Beams, than a Body endowed with 10 
much Brightneſs as Stars and Planets ſeem to be. 

Now there are divers Ways (by ſome of which) you wy at 
all Times know thoſe Planets from the Fixed Srars : As firſt, 
their not Twinkling, for therein they difter from Fixed Stars ; 
becauſe they moſt commonly do Twinkle, but Planets never ; 
unleſs it be Mars, and yet heTwinkles but ag ors neither. 


Secondly, They appear of a conſiderable Magnitude, = Y 
ome- 
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{omerimes appears Greater by far than a Szar of the Firſt Magn- 
1ude, and 2 many times Bigger than He. They are bcth Gliſter- 
ing Stars ot a bright Si/ver Colour, but 2 moſt Radiant,elpeci- 
ally when the is in Her Perrgecor. 8 appeats like a Star of the Se- 
cond Magnitude,and is of a Coppertſh Colour. th thews like a 
Star of the Third Magnrrude, and is of a Leaden Colour ; and 
he (of all others,) is moſt difficult to be known from a Fixed 
Star, partly becauſe of his Minority, and partly becauſe of the 
{ſlownels of his Motion. $ is very ſeldom ſeen (as aforeſaid,)un- 
leſs it be in a Morning, when he Riſes before the $77, or in an 
Evening when he Sets after the S#7 : He is of a pale whitiſh 
Colour, like Quickſilver, and appears like a Szar of the Third 
Magnitude : He may be known by the Company he keeps ; for 
he is never above 29 Degrees diſtant from the Sw7. 

Thirdly, The Planets may be known from the Fixed Szars,by 
rheir A=1muths and A/titudes obſerved,(as hath been taught be- 
tore; ) tor it when you havetaken the Az7muth and Altitude 
of the Srar in Heaven you doubr to be a Planer, and you find not 
on the G/obe,in the ſameAzrmuth and A/titude,a Star appearing 
ro be of the ſame Magnitude that that in Heaven a rs to be, 
vou may conclude, that that in Heaven 1s a P/aner. Yet notwith- 
ſtanding.it may happen, that a P/anet may be in the ſame De- 
gree of Longitude and Latitude in the Zodiack that ſome Emi- 
ment Fixed $47 is in,as in the Degrec and Minute of Longitude 
and Latitude, that Cor. Leonis, or the Bulls Eye, or Scorprons 
tleart is in, and ſo may Eclipſe that Star, by being placed be- 
rween us and it ; but that happens very ſeldom and rarely ; but 
if you doubt it, you may apply your ſelt to ſome other of the 
precedent and ſubſequent Rules here ſer down, for knowing 
Planets from Fixed Stars. 

The Forrih way, is by {hitting their Places ; for the Planets 
havinga conrinual Motion,do continually Alter their Places, as 
& moves about halt a Degree in a Day, 2 about a whole Degree; 
but Y. and hmore very {lowly ; y not-moving above 5 Minutes, 
and h {cldom above 2 Minutes. Yet by their Motions alone, the 
Planets may be known to bePlanets,it you will preciſely obſerve 
their Diſtance from any known Fixed Szar in or near the Ecl:p- 
71ck, as,onthis Night,and the next Night after,obſerve whether 
they retain the ſame Diſtance they had the Night before ; which 
if they do, then are they Fixed Szars ; but it they donor,then are 
theyP/2nets, yet this Caution is to be gin you inthis Rule alſo, 
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That the P/aners ſometime, are ſaid to be Sratzonary, as not 
alrering a Minute in Place, forwards or backwards, in 6 or 
Days together. Therefore, it you find cauſe to doubt, whether 


your Star be a Planet, or a Fixed Star, you may, for the Help of 


your Underſtanding, conter with ſome of the tormer Rules, un- 
leſs you are willing to wait $ or 9 Days longer, and fo by Ob- 
{crvarion of its Morion, reſolve your felt. Or, 

Fijihiy, You may apply your felf roan Ephemerzs for that 
Year, and ſee if on that Day you find any P/azer in the Degree 
and Minute of the Zodzack, you fee thar Srar you queſtion in 
Heaven , and if there be no P/anet in that Degree of theZod: ack 
you may conclude, it is no P/anet, but a Fixed Star, 


P R OB. AXALV. 


How to hang the Terrcſtrial Globe i» ſuch a Poſetion, that 
by the Suns Shining upon it, you may ( with great delight ) 
at once behold the Demonſtration of many Principles in 


Aſtronomy and Geography. 


TY the Terreſtrial Ball out of the Horizon, and faſten a 
Thread on the Brazen Meridian.to the Degree of the La- 
11tude of your Place ; by this Thread hang the Gwobe in a placs 
where the S#ns Beams may have a free Acceſs to it: Then di- 
rect the Poles of the Globe to their proper Poles in Heaven, the 
North Pole to the North, and the South Pole to the South; and 
with a Thread faftned to either Po/e, brace the G/obe fo, that ir 
do not turn from its Poſition : Then bring your Habitation to 
the Meridian, fo ſhall your Terreſtial Globe be Rettified to 
correſpond in all reſpetts with the Earth it ſelf, even as in 
Prob. 44. the Celeſtial Globe doth ; the Poles of the Globe to the 
Poles of the World, the Meridian of the Globe to the Meridian 
of the World; and the ſeveral Regions on the Globe made 
correſpondent to the ſame Regions on the Earth - So that with 
great delight you may behold, 

1. How the counterfeit Earth (like the truc one,) will have 
one Hemiſphere Sun-{hine Lighr.and the other Shadowed. and as 
it were Dark. By the Lightned Hemrſphere, vou may fee thar it 
1s Dav in all Places that are Situate under it; for on them the $7 
duth Shine, and that it is Nighr at the ſame time in thoſe Places 
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that are Situate in the Shadowed [7-1:7/phere ; ior on them the 

$471 doth not thine; and therefore they remain in Darknels. 
| 2. If in the middle of the Enlightne! Hemz/phere, you ſet a 
Sperick Grnomon Perpendicularly, it will project no Shadow, but 
thews that the S7 is juſt in the Zenth of that Place ; thar is, 
directly over the Heads of the Inhabitants of thar Place : . And 
the Point that the Spherick Gnomon ſtands on, being removed to 
the Meridian, thews the Dec/ination of the Sun on the Mert- 
dran tor that Day. 

3. If vou draw a Mer:dan Line from one Pole to the other, 
in all Places under that Line, it is Noon : In thoſe Places Si- 
tuare to the Teſt, it is Morning, for with them the $7 is Eaſt : 
find in thoſe Places Situate tothe Eaf?, it is Evening ; for with 
them the Sun is Weſt. 

4. Note the Degree of the Equator, where the Enlightned 
Hemiſphere is parted from the Shadowed; for the Number of 
Degrees of the Equator, intercepted between that Degree and 
the Meridian of any Place converted into Hours, (by account- 
ing tor every 15 Degrees 1 Hour,) ſhews, if the Sz be Eaſt- 
wards of that Place, how long it will be cer the Sur Riſes.Sets, 
or comes to the Meridian of rhat Place, or if the Sun be Weſt- 
ward of that Place, how long it is fince the $x# Roſe or Set, or 
was at the Meridan of that Place. 

5. The Inhabirants of all Places between the Enlightned and 
Shadowed Hemrſphere, behold the $47 in the Hor:2on: Thoſe 
IWeſtrards of the Meridian Semi-Circle drawn through the 
middle of the Enlightned Hemr/phere, behold the Sur Riſing : 
Thole is the Eaſt, ſee it Setting, 

6. So many Degrees as the Sz reaches beyond either the 
North or South Pole, ſo many Degrees is the Dec/ination of the 
Sir, either Northwards or Southwards : And in all thoſe Places 
comprehended in a Circle, deſcribed at the Termination of the 
Sun-ſhine, about that Pole, it is always Day, till the Sun De- 
creaſe in Dec/ination ; for the Sun goes not Below their Horizon, 
as you may ſee by tuming the Globe about upon its Axzs; and 


in the oppoſite Pole, at the ſame Diftance , the Szr-ſhine not 
reaching thither, it will be always Night, till the Sx Decreaſe 
in Dec/:nation; becauſe the Sur Riſes not above their Horizon. 
7.. It you let the G/obe hang fteddy, you may ſee on the E2ſ?- 
fide of the G/obe, in what Places it grows Night; and - _ 
eſt- 
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IVe/t-lide the G/ocbe, how by little and little the Sz encroaches 
upon it; and therefore makes ir Day. 

8. If you make of Paper or Parchment a narrow Girdle, to 
begirt the Globe juſt in the Egurnottzal, and divide it into 24 e- 
qual Parts, to repreſent the 24 Hours of Day and Night, and 
mark it in order, with I,II,III, &c. to X1I. and then begin again 
with I.IL,III, Ec. to the other XII. you may, by placing one of 
the XII. upon the Equrrodtzal,under theMeridian of your place, 
have a continual $z7-Dzal of it, and the Hour of the Day given 
on it at once in two Places; one by the parting the Enlightned 
Hemiſphere from the Shadowed on the Eaſtern fide, the other 
by parting the Enlightned Zemr/pbere from the Shadowed on 
the Weſtern-fide the Globe. Much more might be ſaid on this 
Probleme : But the Ingenious Artiſt may, ot Himſelf, find our 
diverlitics of Speculations : Therefore I torbear. 


PR OB. XLVI 


To know by the Terreſtrial Globe i the Zenith, of what 
Place of the Earth the Sun 3s. 


His may be performed by the former Probleme in the Day- 
time, if the Sz ſhines, but not elſe. But to find it art all 
times, do thus : Bring the Place for your Habitation to the Mz- 
ridian, and the Index of the Howur-Czrcle to 12 ; Then turn the 
Globe Eaftwards,if After-noon; or Weſtwards, if Before-noon, 
till the Index of the Hour-C:rcle paſs by fo many Hours from 
12, as your Time given is, either Before or After Noon : So 
{ſhall the Sz7 be in the Zernzth of that Place, where the Mer:- 
dian interſefts the Parallel of the SunsDeclination for that Day. 


Example. 


May 10. at Three Quarters of an Hour paſt 4 a Clock Afﬀeer- 
noon, I would know in what Place of the Earth the $7 is in 
the Zenith. My Habitation is.Lozdon ; therefore I bring Lon- 
don to the Meridian,and the Index of the Hour-Circle to 12. and 
becauſe it is After-noon, I turn the G/obe Eaſtwards, till the 
Index paſſes through 4 Hours and 3 Quarters, or (which is all 
one,) till 70 Degrecs 15 a ” the Equator, pals _— 
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the H-r:d:ia7. Then I find by Prob. 5. the Suns Declination is 
20 Degrees 5 Minutes, which 1 find upon the Merrdran, and in 
that Place, juſt under that Degree and Minute on the G/obe, the 
&17 is inthe Zenith: Which in this Example is in the North- 
Eaſt Cape, of Hiſpantola. 

Having thus found in what Place of the E2rrth the Sun is in 
th: Zenith, bring thar Placeto rhe Meridran, and Elevare its 
reipective Pole according to its reſpective Elevator; fo ſhall all 
Places cut by the Zor7507 have the Szn 1n their Horror. Thoſe 
to the Kaſttwards, thall have the Sr Setting ; thoſe to the [Ve/?- 
2rds, {hall have it Rifing in their Hor: 207 ; rhoſe ar the inter- 
jection of rhe Mer:d:an and Horizon, under the Elevated Pole, 
nave the $2 in their Horizon at Loweſt, but Riling; thoſe ar 
the interſection of the Meridian and Horizon, under the De- 
prefied Pole, have the $:z7 in their Hor: 207 at Higheſt, bur Ser- 
ting. Thus in thoſe Countries that are ahove the Horr207, it is 
Day-Light, and in thoſe but 18 Degrees below the Hori2o0n, it 
is Tw:17ght : Bur in thoſe Countries turther below the Horr207, 
it is at that time dark Night : And thoſe Countries within the 
Parallel of the ſame number of Degrees from the Elevated Pole, 
that the Szns Declination is from the Equinottial, have the Sun 
always Above the Horr207, till the $7 have leſs reſpective De- 
clination than the Elevated Pole; and thoſe within the ſame 
Parallel of the Depreſſed Pole, have the Sun always Below their 
Horizon, till the Sun inclines more towards the Deprefied 
Pole, as you may ſee by turning about the G/obe ; for in this 
Pofirtion, that Portion of the G/obe, intercepted between the E- 
levated Pole, and the Parallel Circle of 20 Degrees 5 Minutes 
from the Po/e, doth not Deſcend below the Horizon : Neither 
doth that Portion of the Globe, intercepted between the Depreſ- 
{ed Pole and the Paralle! Circle, within 20 Degrees 5 Minutes 
of that Pole, Aſcend above the Horrzor. 


P R O B. XLVIL 


To find in what different Places of the Earth, the Sun hath 
the ſame Altitude at the ſame Time. 


H= by the former Probleme, in what Place of the Earth 
TL the Su7 is in the Zenjth, and bring that Place - the 
obe 
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Globe to the Zentth,and on the Merridran(there)icrew the Qra- 
drant of Altitude, and turn it about the Hor:2or, deſcribing 
e Degrees of A/micantars thereby, as by Prob. 23. and all thoſe 
h- Countries in any A/micantar on the G/obe, thall have the Sur 
Flevated the ſame number of Degrees above their Horrzor., 
11 Thus thoſe Countries in the tenth A/mrcanter, thall have the 
ts $4n Elevated 10 Dcegrees above their Hor7207, thole in the 2oth 
I Almicantar.thall have the $#n Elevated 20 Degrees above their 
[c Horizon; thoſe in the zoth, 3o Degrees.Ec. So that you may 
}- tee, when the $z7.is in the Zenith ot any Place, all the Coun- 
[- tries or Cities in one and the ſame A/mcantar, have the Sun in 
: one Height at the ſame time above their Hor7207. Þur to find 
It in what diiterent Places the $7 hath the ſame Height at the 
> {ame time, as well Before or After Noon, as at Full Noon; 
- and thar in Countries thar have Greater La!:1zde than the Suns 
$ greateſt Dec/znation, (and therefore cannot have the Sw7x in 
I their Zenith.) requires another Operation. 
Therefore, Elevate its reſpective Po/e according to your re- 
- ſpeCtive Latitude ; and let the Degree of the Brazen Meridian 
which is in the Zen72h, repreſent your Habitation, and the De- 
! gree of the Es/rptick the $u7 is in,repreſent the Szn.Then bring 
the Sun to the Meridian.and the Index of the Hour-Crrele to 12, 
and turn the G/obe Eaftwards, it Betore Noon, or IWeſttvards, 
if After Noon, till the Index point to the Hour of the Day, 
then place the lower end of the Quadrant of Altitude, to the 
Eaſt-point of the Horizon, and move the upper-end (by {liding 
the Nut over the Mer:dtar,)till the Edge of the Quadrant touch 
the place of the Sur: Then ſee at what Degree of the Mer:- 
dian,the upper-end of the Quadrant of Altitude touches the Me- 
ridian, and Subtratt that Number of Degrees from the Latizude 
of your Place, and count the Number of Remaining Degrees 
on the Meridian ; on the contrary-fide, the Degree of the Me- 
ridran,where the upper-end of the Quadrant of A/titude touches 
the Meridian ; and where that Number of Degrees ends on the 
Meridian in that Latitude, and your Habitations Longitude, 
bath the Sx the ſame Height at the ſame time. 


2 > @AS_aat. hh. 


Example. 


May 10. at 53 Minutes paſt 8 a Clock in the Moming, I 
wo 
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would know. in what Place the Sx tiali have the lame A/rrrude 
it ſhall have at London. Londons Latitude found by Prob. 1. is 
51 + Degrees Northwards : And becauſe the Elevation of the 
Pole is equal to the La:7rude of the Place. (as was ſhewed. Prob. 
15.) therefore I Elevated the North Pole 514 Degrees, 10 ſhall 
51+ Degrees on the Mer:dronybe inthe Zenith : This 515 De- 
grees on the Mer:idran.repreſents London. The Suns place tound 
by Prob.3. is B 29. Therefore I bring 8 29 to the Meridran,and 
the Hour-lndex to 12 on the Hour-Circle : Then I turn the 
Globe Eaſtwards (becauſe it is Before noon,) till the I2dex point 
at $ Hours 53 Minutes in the Ho«r-Crrcle, and place the lower 
end of the 2xadrant of Altitude to the Eaſt-puint in the Hort- . 
207, and {lide the upper end either North or Sou7hwards on the 
Meridian, till the graduated Edge cut the Degree of the Ec/rp- 
rick the Sur i5 in. Then I examine on the Mer7dran, what De- 
gree the upper-end of the Luadrant of Altitude touches ; which 
in this Examp!e,l find is 25 Degrees : Therefore I ſubtraCt 28 
from 51+ London's Latitude and'there remains 235. Then count- 
ingon the Meridian 2; + Degrees backwards, from the Point 
where the Quadrant of Altitude touched the Meridian, I come 
to 4 Degrees on the Meridian,Northwards. Thergfore I ſay, in 
the North Latirude of 4 Degrees, and in the Long:tude of Lon- 
don (which is about C. Apo/onza,0n the Coaſt of Gurnea,)the Sun 
May 10. at 53 Min. paſt $ a Clock in the Morning, hath the 
{ame A/ritude above the Horizon it hath here at London. 

The Quadrant of Altitude thus applied to the Eaſ-point of the 
Horizon,makes Right Angles with all Points on the Merrdran, 
even as all the Mer:drans proceeding from the Pole,do with the 
Equator. Becauſe the Eaſt-point of Horizon is here made the 
Centre or Pole of the Plain of the Meridian : Therefore the 
Quadrant being applied both to the Eaſt-point and the Suns 
Place, projects a Line to interſect the Mer:dzon in the Middle- 
point, between the Larztude of your Habitation, and the Lari- 
zude of that Place,in which the Sz7 ſhall have the ſame A/rrrude 
it hath at your Habitation at the ſame time. Thus it falls out, 
that thoſe that Inhabit 5 Deg, to the Northwards of this inter- 
ſection. have the $7 the ſame Height that they have that Inha- 
bit 5 Deg. to the Southwards of ir : And thoſe 10,20,30 Deg, 
more 0r leis, to the Northwards, have the Sun in the ſame 
Height that they have, that are 10, 20, 30. Deg. more or leſs, 

ro 
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to the Southwards : So that this Prob. may be done yer eafier 
with your Compaſſes, thus : The G/ohe and Hour-Index Rettih- 
ed ; turn about the G/obe till the Howr-Index point to the Hours 
of the Day : Then pitch one Foot of your Compaſles in the 
Sns Place, and extend the other to the Degree of Latirude on 
the Meridian, which in this Example, is 51% Degrees North , 
then keeping the firſt Foot gf your Compaſſes on the Degree of 
the Sr, turn about the other Foot to the Meridran, and it will 
fall upon 4, as betore. 

By this Probleme you may take notice, how grolly they err, 
that think they can find the Height ot the Pc/e at any Hour of 
the Day, by the Ss Height : Becauſe they do not confider, 
that it 1s impollible to find the Hour of the Day, unleſs they 
firſt know the Height of the Pole. 


PROB. XLVIL 


To find the Length of the Longeit and Shorteſt Artifi- h 

cial Day or Niebt. 1h 

TX Artificial Day, is that ſpace of Time which the $7 is 4 

above the Horizon of any Place; and theArtificial Night. ils 

is that ſpace of Time which the $7 is under the {or:20n of | 

any Place. They are Meaſured in the Howur-Circle, by Hours 
and Minutes. 

There is a conſtant and unequal diſproportion in the Length 
of theſe Days and Nights; which is cauſed both by the Alte- 
ration of the Suns Declination, and the difference of the Poles 
Elevation. 

Thoſe that Inhabit on the North-fide the Equator, have their 
Longeſt Day, when the Sr enters Cancer ; and thoſe that Inha- 
bit on the Sourh-lide the Equator, have their Longeſt Day when 
the Sz7 enters Capricorn. But to know how long the Longeſt 
Day is in any North or South Elevation,raiſe the North or South 
Pole, according to the Elevation of the Place, and bring Cancer 
for North Elevation, or Capricorn for South Elevation, to the 
Meridian,and the Index of the Hour-Grele to 12. Then turn the 
Globe about, till Cancer for — Capricorn tor South Eleva- 
tion come to the Weſt-fide the Horizon, and the number of 
Hours and Minutes pointed at on the Hour-Circle doubled, is 
the number of Hours and Minutes of the Longeſt Day. 

The Length of the Night to that Day, is found PIP 
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tracting the Length of the Day trom 24, tor the Remainder 
is the length of rhe Night. 

The ſhorteſt Day in that Latzwde, is the length of the ſhort- 
eſt Night, found as before. And the longeſt Night, is of the 
{ame length with the longeſt Day. 


Example. 

I would know the length of the lonzeſt Day at Londoz. 
Therefore I Elevate the North Pole 51 + Degrees, and bring 
= to the Meridian, and the Index of the Hour-Crrcle to 12. 
Then I turn & to the Weſtern-fide the Horror, and find the 
Index point at $ Hours 18 Minutes; which being Doubled, 
makes 16 Hours 36 Minutes, tor the length ot the longeſt Day 
here at London. 


PRO B. XLIX. 


To find how much the Pole is Raiſcd or Depreſſed, where 
the Longeit Day is an Hour Longer or Shorter than it is 
in your Habitation. 


R =>: the Globe tothe Latitude of your Place, and make 


a Prick at that Point of the Troprick,which is at the Me- 
ridian ;, | mean at the Troprick of Cancer. it your Habitation be 
on the Nor1h-lide the Equator,or ve it your Habitation be on the 
South-fide the Equator. And it you would know where the 
longeſt Day is juſt an Hour longer than it is at your Habitation, 
turn the G/obe to the ——_— till 5 + Degrees of the Equator 
paſs through the Merid:an,and make there another Prick on the 
Troprick ;, then turn about the Globe till the firſt Prick come to 
the Horizon; and move the Meridian through the Notches of 
the Hor:207, till the ſecond Prick on the 179prick come to the 
Horizon ; 1o hall the Arch of the Merrdran.contained between 
the Elevation of your Place, and the Degree of the Meridian 
at the Hor:2or, be the number of Degrees that the Pole is Ele- 
vated Higher than it is in your Latrzwude. 

Example. 

I would know in what Latr1ude, the longeſt Day is an Hour 
longer than it is at London. Therefore, I Kettihe the Globe: to 
55 Deg. and where the Meridian cuts the 1roprick of & 1 =_ 

| a Pric 


the Globe Weſtwards, if the _ ſhorten, but Eaſtwards, if 
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a Prick; then I note what degree of the Equator is at the 
Meridian, and from that degree on the Equator count 54 de- 
grees to the Eaſtwards, and bring thoſe 7+ degrees tothe Mer: - 
dian alſo; and again,where the Meridian cuts the Troprck of 5 
I make no other Prick, ſo ſhall 74 degrees of the Treprck be con- 
tained becween thoſe two Pricks : Then I turn the G/obe abour, 
till the Firſt Prick comes to the Horr7207, and ( with a Quill, 
thruſt between the Meridian and the Ball) I faſten the Globe 
in this Poſition: Afterwards I move the Meridian through the 
Notches of the Horizon, till the Second Prick Riſes up to the 
Horizon, and then I find 5&4 degrees of. the Meridian cut by 
the Superhicies of the Horizon : Therefore I fay, in the Larr- 
tude of 565 degrees, the longetft day is an Hour longer than it is 
here at London. 

But it you would know in what Latitude the days are- an 
Hour Shorter, you muſt make your Second Prick 74 degrees 
to the Weſtwards of the Firſt, and after you have brought the 
Firſt Prick to the Hor72on, you muſt depreſs the Pole, till the 
Second Prick deſcends to:the Horizon; 1o ſhall the degree of 
of the Meridian at the Horizon, ſhew in what Elevation of th 
Pole the days ſhall be an Hour thorter. | 

By this Probleme may be found the Alteration of Climates : 
For (as was faid in the definition of C!7mates, Book 1. Fol. 28. ) 
Climates alter according to the Halt-Hourly increafing of the 
longeſt day , therefore the Latitude of 56% degrees (having its 
days increaſed an whole Hour)” is diſtant from the Latitude 
of London, by the Space of two Climates. 


PROB. L. 


The Suns Place given, to find what Alteration of Declinati- 
on it muſt have, to make the Day an Hour Longer or-Shor- 


ter 3 and in what Number of Days it will be. 


Efifie the Globe to the Latitude of the Place.and bring the 
Sur's Place to the Eaſt fide the Horizon, and note againſt 

whar degree of the Hori2or it is: Then bring one of the Co/ures 
to interſe&t the Horizon in that degree of the Hor 207, and at the 
Point.of Interſeftion make a Prick in the Colure; andeoblerve 
what degree of the Equator is thenat the Merrdiar : Then turn 


they 
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they Lengthen till 5 + Degrees of the Equazor paſs through 
the Meridian.and where the Hor:07 interſetts the fame Colaure, 
make another Prick in the. Co/ure : Afterwards bring the Co- 
lure to the Meridian, and count the number of Degrees be- 
tween rhe rwo Pricks; tor ſo many Degrees muſt the Suns De- 
clina1i07 Alter, ro Lengthen or Shorten the Day and Hour. 


Exampl, e 


The Swns Place is 10. I would know how much he muft 
alter his Pec!ina:tor betore the Day is an Hour longer here at 
Londen. Therefore I Rettifhe the Glgbe to the Latitude of 
Lond. and bring 10. to the E2/?-fide the Horizon, and find ir 
againſt 24 ; Degrees from the Ea/t-point : Therefore I bring 
one of the Colures to this 24 £ Degrees, and cloſe by the Edge of 
the Horizon; 1 make a Prick with Black Lead, in the Colure : 
Then keeping the G/obe in this Poſition, [ look what Deg, of the 
Equator is then at the Meridian, ard find 250. 15. And becaule 
the Days Lengthen, I turn the Globe Eaſtwards, till 7 + De- 
grees from the aforeſaid 250. 15. paſs through the Meridran : 
Then keeping the G/obe in this Pofirion, I make another Prick 
in the Co/ure ,, and bringing this Co/ure to the Meridian, I find 
a little more than 5 deg, of the Mer:dien, contained between the 
wo Pricks : Therefore, I ſay, when the Sun is in y 10 de- 
grees, he muſt alter his Dec/:7at707 a little more than 5 degrees, 
to make the Day an Hour Longer. 

Now to know in what number of Days he ſhall alter this 
Declination, you muſt find the Declination of the two Pricks on 
the Co/xre.as you found the Suns Declination by Prob.s. and the 
Arch of the Eclrprick that paſſes through the Meridian, while 
the Globe is turned from the Firſt Pricks Dec/rna7107 to the Se- 
cond Pricks Dec!inatron,is the number of the SO degrees 
that the $7: is to paſs, while he alters this Dech;nation ; and 
the deg. of the Ec/rprick then at the Meridzan, is (with reſpect 
had to the Quarter of the Year,) the Place the Sr ſhall have 
when its Dec/ination {hall be altered, ſo much as to make the 
Day an Hour Longer. 

Thus having the Suns firft Place given, and its Second Place 
found, you may by finding thoſe two Places on the Plain of the 
Horizon, alſo find the number of Days between 
them, as you are taught by the fourch Probleme, __ 


Kk. 
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ugh _ This Probleme thus wrought for difterent Times of the 
ure; Year, will ſhew the Fallacy ot that- Vulgar Rule, which makes 
Co- the Day to be Lengthned or Shortned an Hour in every Fifteen 
be- Days; when as the Lengthning or Shortning of Davs keep no 
De- ſuch Equality of Proportion: For when the Sx is rear the 


Equinottal Points, the Days Lengthen or Shonen very faſt ; 
but when he is near the Tropreal Points, very Nowly. 


_ PROB. LI. 

at | Of the Difference of Civil and Natural Days, e920! 
? Of called the Equatign 4 Civil Days. And how jt may 
_ be found by the Globe. 

of HE C7vi/ Day, is that ſpace of Time containing juſt 24 
re: Hours, reckoned from 12 a Clock on one Day to 12 a 
»Hh Clock the next Day ; in which ſpace of Time, the Equinottial 
uſe makes upon the Poles of the World a Diurnal Revolution. The 
De- NaturalDay,is that ſpace of Time wherein the Sx moveth from 


nt : the Meridrun of any Place to the ſame Meridian again. 
ick Days are at one Time of the Year Longer than at another ; 
ind and at all times Longer than the Czvz/ Days. There is but ſmall 
the diſcrepancy between them, yet ſome there is, made by a twofold 
de- Cauſe, 'For Firſt, The Suns Apparent Motion is ditterent from 
ES, - histrue Motion ; He being much Slower in his Apogezm, than 

he is in his Perigeum : For when the Sw7 is in his Apogeum, 


his he ſcarce Moves 58 Minutes from Weſt to Eaſt in a Cui] Day, 


on but when he is in his Perigeum, he moves above 61 Minutes 
he in a Civ! Day : And therefore increaſes his Ryghe Aſcenſion 
ile more in equal Time. . 

e- The Second Cauſe is the difference of Right Aſcenſion an- 
ID ſwerable to equal Parts of the Eclzptick : tor about S and.w 
nd the differences of Right Aſcenſions are far greater than about Y* 


& and = , for about Y and = the Right Aſcenſion of 10 deg. is 
ve F butg ees 11 Minutes; but about S and W, the Rzgbr f 1 
he cenſion of 10 Degrees, will be found to be 10 Degrees 53 Mi- 


| nures; as by the Globe will o—_ 
ce | But becauſe of the ſmallneſs ofthe G/obes Graduation,you can- 
ne | notaQtually diſtinguiſh to Parts near enough for the Solution of 


n | this Probleme, if you would-enquire the di in Length of 
+ two fingle Days; therefore & will bs requiſite to take _ 
2 number 
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ber of Days together; ſuppoſe 20. Theretore find by P7 06. 3. the 
Places oi the Sn, from the beginning and ending of thoſe Days 
v2 would compare; and find the Right 4j/cenfron antwerable to 
each Flace inthe Ec/iptick; and allo the Diftcrences of Rzgrr 
A/cenhons, arilwerable to the S$n's Motion, in cach number of 
Lys: Thencompare the Ditterences of Rzght A/cenfrons toge- 
ther ; 2nd by Subrratting the Leiler from the Greater, you will 
have the number of Degrees and Minutes of the Equzarzor, that 
have piled thro' the Aeridian, more in one number of Days, 
than in the other number of Days: Which degrees of the Equa- 
ter converted into Tie, is the number of Minures, that the one 
number of days is longer than the othernumber of days. 


Example. 


I would know what difterence of Time there is in the 
Length of the firſt 20 days of December, and the firſt 20 days 
of March. 1 find by Prob. 3. the Sun's Place, December 1. is 
T 19.45. atthe end of 20 days, viz. onthe 21 day his Place 
ISW 10.11, The Sur's Place, March 1. is X 21.26, at the 20 
days end, viz. Merch 21. his Place is Y 11.3. 

TÞ 19.45 258. 10, 
I find by Prob. 26. the Right )w 10.11 ._ )280.25, 

Aſcenſion ani{werable to X 21.16 352.00. 

; Y 11. 3 9.40. 
and the difterence of Right Aſcen/rons contained between the 
firft day in each Month, and the 21 of the ſame Month, by 
Subrracting the Leſſer from the Greater is, for 

258.10. 352.00, 
3 280.25. | And for 9.40. 

22.15. 17.40. Y 
| Butnote, becauſe the Verna! Colure ( where the degrees of 
R:ght Aſcenſion begin and end their Account) is intercepted in 
the Arch of the Szz's Motion, from the firſt to the 21 of March. 
Therefore inſtead of Subtratting the leſſer number of degrees 
of Right Aſcenſion from the Greater, vi2.9.40.trom 352.1 do for 
finding the difterence of the A/cenſronal Arch of the Sun's Mo- 
tion in thoſe 20 days, Subtract the aforeſaid 352. degrees from 
360,and the Remains is 8. which is the difference of Right A- 
feenſion from X 21.16..to the Equinottial Colure : To _ 8, 
adding 


x IT. 
, the 
ys 
e to 
ght 


T of 


Yge- 
will 
har 
1yS, 
SOS 
One 


Book 17: TOronomical and Geographical Paoblemes. 


adding 9 Degrees 40 Minutes, the Rzght Aſcenſion from the E- 
qutnottial Colare, to Y 11.3. it makes 19 Degrees 40 Minutes 
tor the Ditterence of Right Aſcen/ſrons berween X 21.16. and 
Y 11.3, ThenlI find the Ditterence of this Ditterence of Rzghr 
Aſcenſton.by Subtracting the Leſs trom the Greater, vzz. 17.40. 
from 22.15. and the Remains is 4 Degrees 35 Minutes, for the 
number of Degrees and Minutes'ot-the Equator, that pals thro' 
the Meridian in the firſt 20 Days, in the Month of December, 
more than in the firſt 20 Days of the Month of March, which 
4 Degrees 35 Minutcs, converted into Te, gives 19 Minures, 
that is, a Quarter of an'Hour, and 4 Minures, that the firſt 20 
Days of Pecember atoretaid, are longer than the firſt 20 Days 


oft March. 
PROB. LIL 


How to find the Hour of the Night, when the Moon 
Shines ou a Sun-Dial, by help of the Globe. 


Ettifhe the G/-be, and find by Prob. 54. or an Ephemerzs, 
. the Moons Place at Noon : Bring it to the Mer:dran, and 
the Index of the Hour-Cirele to 12, and turn about the Globe, 
till the Index ct the 1Tour-Circle points to the ſame Hour, the 
Shade of the Moon falls on the Sur-Dza/. - Then by Prob. 3. 
hnd the $7's Place at Noon,and ſee how many Degrees of Right 
Aſcenſion are contained between the Sun's Place, and the degree 
of the Equator at the Meridian, when the Index of the Hour 
Czrcle is brought to the Hour the Moon Shines on in the Swn- 
Dzal ,, tor thoſe number of Degrees,converted into Time,ſhall be 
the Time from Noon,or the Hour of the Night. Only note, Re- 
ſpect muſt be had to rhe Morion of the Moon, from Weſt to Eaſt ; 
r ſo Swift is her Mean Motion, that it is accounted to be above 
12 Degrees in 24 Hours; that is.,6 ees in 12 Hours, 3 Deg. 
in 6 Hours, &<. and this alfo converted into Time, as aforeſai 
you muſt add proportionably to the Time found from Noon; 
and the Sum ſhall give you the true Hour of the Night. 


Example. 


Here at London I defire to know the Hour of the _ Fa 
nuary 6, this preſent Year 1658. The Moons Place found by 
an 
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an Ephemeris, or for want of an Ephemerzs, by Prob. 54. is in 
n 21 Degrees 22 Minutes; therefore I reftihed the Globe to 
London's, Latitude, and brought Il 21. 22. Minutes to the Meri- 
dian, and the Index of the Howur-C:7cle to 12. then by Prob. 3. I 
found the Sz7s Place in ny 26 Degrees 46 Minutes.and by Prob, 
26. I found his Right Aſcenſion to be 300 Degrees; then I tur- 
ned about the G/obe till the Index of the Howr-Crrcle pointed at 
to Hours, and at the Degree of the Equator at the Meridian, 1 
made a Prick ; then I accounted the number of Degrees of the 
Equator, contained between the foreſaid zoo Deg. and this 
Prick, and found them 111+ Degrees, which converted into 
Tims, by allowing 15 Degrees for an Hour, give 7 Hours 25 
Minutes Time for Noon; which if the Moons Motion were 
not to be conſidered, ſhould be the imm<cdiate Hour of the 
Night : But by the Rule aforeſaid, the Moons Motion from 
Weſt to Eaſt, in 7 Hours 25 Minutes, is 3 Degrees 42 Minutes : 
And this 3 Degrees 42 Minutes being converted into T:me, is 
14 Minutes more, which being added to 7 Hours 25 Minutes, 
make 7 Hours 39 Minutes, for the true Hour of the Night. 


PRO B. LIIL 


To find the Dominical Letter, the Prime Epa@, Eaſter 
Day, and the reſt of the Moveable Feaſts, for ever. 


TR theſe Problemes cannot be performed by the Globe, 
becauſe of the ſeveral Changes, and irregular Accounts 
that their Rules are framed upon, yet, becauſe they ate of fre- 
quent and Vulgar Uſe, and for that the Solution of many 0- 
ther Queſtions, will have dependency on the knowledge of 
theſe, therefore I have thought kt here to inſert this Table 
of Mr. Palmer's, by which you may find them all. 

[ ſhall not infift upon the Reaſons of the ſeveral Changes of 
Letters, and Numbers, Himſelf having already very leamedly 
handled that SubjeCt, in his Book of the Catholrck Plantſphere, 
Book 1.Chapter 11. (to which I refer you; ) neither ſhall I need 
to give you any other InſtruCtions for finding what is here pro- 
poſed, than what himſelf hath given in his Fourth Book,Chaprer 
66, and part of 67. therefore take it as he there delivers = 
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An Example ſhall ſerve here initead of a Rule. Forthe Year 
1657. I would know all theſe : Wherefore I ſeek the Year 
1657. in the Table of the Szrs Cycle, and over againft it, find 
14 for the Year of the Cycle of the Sun, and D for the Domin:i- 
cal Letter. And note here, that every Leap-Tear hath 2 Dom:- 
nital Letters (as 1660 hath A G) and the Firſt (v/z. A) ſerveth 
that Year till February 25, and the Second (G) forthe reſt of the 
Year. Andnote, that theſe goalways backwards,when 
when you count forwards (as B A, then G F, £7c. not FG, and 
then A B,) as you may ſee by the Table. 

Then in the Table of the Cycle of the Moon, I have for the 
Year 1657. the Prime 5, the Epatt. 2 5 Thoſe had, I go to the. 
Table forEaſter,and ſeek there 1n the firſt Rank the Prime 5. and 
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under it in the middle Rank fiands E , that is not my Domini- 
cal Letter, therefore I ſeek not hackward, but always forward 
in the middle Rank, rill I come to my Dominical Letter D, and 
under it I find in thethird Rank. March 29. upon which Ea- 
ſter-Day falls this Year 1657. The reſt of the Moveable Feaſts 
may be had by their diſtances from Eaſter, which are always 
the ſame. Only tor Advent-Sunday remember, that the next Sun- 
day after November 26. is cdvent-Sunduy. Read Book 1. 11, and 
that will ſufficiently inſtruct you with this Example. 


To find the Age of the Moon. 

Remember firſt, that the Epatt begins with March, which 
muſt be here accounted the firſt Month : Then if you add to 
the EpaCt the number of the Month Current, and the number 
of the Day of the Month Current, the Sum, or the Excels above 
30, is the Moons Age. 

Example, Fanuary 20. 1656. According to the Account of 
the Church of Eng/and, (who _ the Year with March 25. 
which was the EquinoCtial Day,about Chriſt's Time) the Epatt 
iS 14 Zanuary,is the 13th Month, and the 2oth Day 15 propoſed; 
now 4dd 14.11, and 20 together, they make 45, out of which I 
take zo, and there remains 15, the Moons Ape. 


PR O B LIV. 


. The Age of the Moon; given to find her Place in-the 


Echptick, according to her Mean Motion. 


T HIS Probleme may be performed exact enough for com- 
mon Utes by the G/obe ; but in regard it only thews the 
Mogns Place in the Ecliptick, according to her Mean Motion, 


it will often fail you ſome few degrees of her true Place. - The 


Work: is. thus; , 
Firſt ſer Figures to every Twelfth degree of the EquincQtial, 
accounted from the Equinoctial Colure, marking them with 1, 
2,344, ©c. to 30. which willend where you began, v2. at the 
Equinoetial Colure again; fo ſhall the Equinn<tial be divided 
into 3o equal Parts, repreſenting the 3o days of the Moors Ape. 
Theſe Figures (to diſtinguiſh them from the degrees of the 
Equator) were beſt be writ with Red Ink. 
When 
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When you would enquire the Moors Place, Elevare the North 
Pole go Degrees, that is, in the Zenith, fo thall rhe Equator lye 
in the Hor:207 : Then bring the Equinoial Colure azaink the 
Day of the Month in the Horror, fo thall the Moons Age 
written in Red Figures, ſtand againſt the Sign and D-zree in 
the Hori=0n that the Moon is in at that Time. 


Example. 


September 28, 1658. I would know the Moors Place in the 
Echpiick, She being then 12 Days Old. Therefore I Elevare 
the North Pole go Degrees above the [1ori20n, and turn the 
Globe about till the Equrrottial Colure come to September 28. itt 
the Circle of Days on the Hor:2zon ; then looking againſt what 
$121 and Degree ofthe Ec/tprick Circle in the Horr2on the 
[2th diviſion in Red Figures Rands, I find X 9. which is the $7g7 
and Degree the Moor is in, according to her Mean Motion. 

This Probleme may be applied to many Uſes : For having 
the Moons Place, you may find the Time of her Rz/ang, Southing, 
Setting, and Shining, &c. by working with Her, as you werc 
taught tro work with the $7, in ſeveral foregoing Problemes, 
proper to each purpole. 


PROB. LV. 


Hiving the Longitude and Latitude, or Right Aſcen- 
ſion aud Declination of any Planet, or Comet,to place 
it on the Globe, to correſpond with its place in Hea- 
Ven, 


Lanets and Comets cannot be placed on the Globe fo as 
P their Places will long retain ov gy ge with their 
Places in Heaven ;, Becauſe, as was faid, Chap. 44. they have a 
continual Motion from IVeſt to Eaſt upon the Poles of the E- 
cliptick : Yet nevertheleſs, you may, by having their Longrrude 
and Latitude, or Right Aſcenſion and Declination, for any ſet 
Time, place a Mark for them on the G/obe, either with Ink, if 
your Globe be Varniſht, for then you may with a wer Finger 
wipe it oft again ; or with Black-lead, it it be not Varnithr, 
and then you may rub it _— again with a little tar 

read : 
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Bread : Which Mark for that Time, will as efteCtually ſerve 
you to work by, as any ct the Fixed Srzars placed on the 
G/obe will do. 

Therefore if the Longitude and Latitude of any Planet or 
Comet be given; do thus, Elevare the North Pole if the Larz- 
tude given be Nerth; bur if the Larzrwude given be Sourh, Elevare 
the South Pole, 66" Degrees ; and place the Po/e of the Ecliprick 
in the Zenrth, and over it ſcrew the Quadrant of Altitude : So 
{hall the Ec/rpricklye in the Horizon; and the Quadrant of Alti- 
714e being turned about the Horizon, thall pals through all the 
Degrees of Longitude ; Then find the point of given Loxg:2ude 
in the Eclrprick, and bring it to the Quadrant of Altitude, and 
hold ir there : Then count upwards on the Quadrant of Altr- 
z:de, the number of Degrees and Minutes of Given Latzr:de,and 
at the point where the number ends cloſe to the Quadrant of 
Altitude, make a ſmall Prick, and that Prick ſhall repreſent the 
Planet or Comet you were to place on the Globe. 

If ir be the Rzght Aſcenſion and Declrnation of a Planet or 
Comet that is given; you muſt find the Degree and Minute of 
Right Aſcenſion on the Equinoltial, and bring it to the Meridian, 
and keep the G/obe there ſteddy ; then find the Degree and 
Minute of Dec/inat7on on the Meridian, and under that Degree 
and Minute on the G/obe, make a Prick, and that Prick ihall 
repreſent the P/anet or Comet, as aforeſaid. 

If it be Þ or Y. thatthis Prick is to repreſent, it may ſtand 
on the G/obe ſometimes a Week or a Fortnight, without much 
difterence from the Planets place in Heaven. Bur if the Prick 
wcre to repreſent the other Planets, you muſt (in regard of 
their Switt Motion ) alter it very often, eſpecially for the 
Moon, for ſo Swift ts her Motion, that in everyTwo Hours 
ihe Alters about a Degree in Longrtude. 

Having tkus placed this Mark on the G/obe, you may find 
out the Time of its ſeveral Pofitions and Aſpects, if you work 
by it as you are directed to work by the Sun, in the ſeveral 
reſpective Problemes throughout this Book. 


The End of the Second Book. 


The Third BOOK. 
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Bc the Art of Navigation conſiſts as well in the 
id knowledge of Aſtronomical and Geographical Pro- 
ch blemes, as ix» Problemes meerly Nautical ; Therefore ] 
” muſt deſire the Artiſt to ſeck, in the laſt Book ſuch Pro- 
w blemes as are only Aſtronomical or Geographical : For 
Jo my Deſegn is here to colle ſuch Problemes as are only 
uſed in the Art of Navigation : Sore few particulars 
d excepted, as for finding Latitude, Longitude, Courle, 
k Diſtance, &*c. Which thongeh they are handled in that 
al Book. yet for their Otility in the Art of Navigation, and 


for that what there is Given, cannot always be had to Work 
by, therefore in this Book I have mention'd divers other Ob- 
lervations, which being Made or Had, you may by the 
Rules proper for each Obſervation, Find what ſhall be Pro- 
poſed, 


P 2 PROB. 
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The Sans Amplitude and Diif-rence of Aiceniion giver 


7 


find the Haight of the Pole, and D.ciination of the 


F- Levate the Pole ſo many Degrees as the Difference of the 
- Suns Afcenſon 15, and icrew the Qrrdrant of Aliitide to 
the Zemch. and bring the firſt point oi YE to the Aleridion: 
then number on the Q:cadran of Altitide upwards the Com- 
plement to co ofthe Suns Ampliiede, and move the £.cadrant 
of Altitude ll rhar number of Degrees curs the Eguator , So 
{hall the Quadrant cut in the Horizon the Degree of the Poles 
Elevation ; and in the Equator the Degree of the Suns Declina- 
TION, 


Example. 


The Difference of Aſcenſion is 27 Degrees 7 Minutes. There- 
fore I Elevate the Pole 27 Degrees 7 Minutes Above the Hor:- 
201, and ſcrew the 2:2adrant of Altitude to 27 Degrees 7 Mi- 
nutes, which is inthe Zexith: ThenlT bring the firſt point of 
Y to the Meridian, and number on the Quadrant of Altitude 
upwards 56 Degrees 40 Minutes, the Complement of the Suns 
Amplitude. and bring that Degree to the Equator : Then I ſee 
in what Degree of the Horr20n the Quadrant cuts the Horizon, 
and find 51+. which is the Elevation of the Pole : Then look- 
ing in what Degree of the Equator the Quadrant of Altitude 
cuts the Equator, Tfnd 20 Degrees 5 Minutes, which is the De- 
clination of the Sun at the ſame Time. 


PROB. IL 


The Suns Declination aud Amplitude giver, to find the 
Poles Elevation. 


Levate the Pole ſo many Degrees as the Complement of the 
Suns Altitude is; and ſcrew the Quadrant of Altitude 
in 
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in the Zenith, and bring the frit point of Y tothe Meridian : 
Then count on the Qadrant of Altitrede to the Degree of the 
Sins Peclinninn, and bring that Degree to the Kyuinatro/, 
21.1 the Degree of the Eyrinectral, cut by that Degree of the 
21:drant of Altitude, is the Degree ci the Poles Elevatron. 


Fx azple. 


Tine Suns Amtiinde is 33 Degrees 20 Minutes, his Pec/- 
non is 26 D.grees 5 Minutes, his Complement of 417p/rrude 
to 90 Is 56 Degrees 7 Minutes. Therefore I Flevare the Pole 
56 Degrees 7 Minutes Above the Horror, and forew the Qu.:- 
drant of fltitude to 56 Degrees 7 Minutes, which is in the 
Zenith : Then I bring the firſt point of y to the Meridian, 
and number on the Q22drant of Altitude Upward 20 Degrees 
5 Minures for the Suns Declination. this 20 Degrees 5 Minures, 
| bring to the Eguznotzal, and find it cut there 51% Degrees, 
for the Height ot the Pele. 


PROB. HI. 


The Suns Declination and Hour at Eaſt given, to find the 
Height of the Pole. 


* Levate the Po/e ſo many Degrees as. the Sms Declination 
is, and ſcrew the Quadrant of Altitude in the Zentth- 
Then Convert the Hours or Minutes paſt 6 given into Degrees, 
by allowing 15 Degrees for every Hour of T:me, and for every 
Minute of T:me 15 Minutes of a Degree ; and number thoſe De- 
grees or Minutes in the Horizon from the Eaſt Southwards , 
and bring the Quadrant of Altitude to that Degree, ſo ſhall the 
Degree of the Quadrant of Altitude cut by the Equator, be the 
Complement of the Herght of the Pole. 


Example. 

The Suns Declination is 20 ees 5 Minutes; therefore 
| Elevate the Pole 20 Degrees 5 Minutes,and alſo ſcrew the Lua- 
drant of Altitude to 20 Degr. 5 Min. whieh is in the Zenrth - 
The Hour the $7 comes to be at Eaſt is 7 a Clock 7 Minures, 
that is, x Hour 7 Minutes after 6. Therefore I convert _ 7 

inutes 
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nutcs into Degrees, as betore, and it gives 16 Degrees 50 Mi- 
nures; which number of Degrees and Minutes I count from the 
Eaſt point Southwards, and rhither I bring the Quadrant of Al- 
ritude : Then I look in what Degree of the Quadrant of Altitude 
the Equator cuts, and find 3£5, which is the Complement of the 
Pole Height. wiz 51% Degrees for the Herght the Pole. 

In this Probleme. th: Pec/tnation of the Sur, and Elevation 
of the Po/e, bears the ſame Denomination of either North or 
South, for when the Declination and the Elevation are Difte- 
rent, the $7 cannot come to the Eaſt point, 


PROBE. IV. 


The Declination of the Sun, and his Altitude at Eaſt giver, 
to find the Height of the Pole. 


Levate the Pole to the Complement of the Suns A/ritude, 
E and ſcrew the Puadrant of Altitude tothe Zenith : Then 
bring the Equrinotal point Y to the Meridian, and number on 
the Quadrant of Altitude the Degree of the Suns Declination, 
and bring that Degree to the Egurnettzal, and note the Degree 
it Cuts; tur its Complement to go is the Herght of the Pole. 


Example. 

May 10. The Suns Declinaton is 20 Degrees 5 Minutes; His 
Altitude at Eaſt is 25 Degrees 55 Minutes here at London : I 
enquire the Height of rhe Pole. Therefore I ſubtratt 25 Deg. 55 
Min. trom go, the Kemains is 64 Deg. 5 Min. for its Comple- 
ment, wheretore I bring 64 Deg. 5 Min. of the Meridian to 
the Hor:zon; and to 64 Deg. 5 Min. which is the Zentth, I 
{crew the £yadrant of Altitude : Then bring Y to the Meri- 
dran, and count on the Quadrant of Altirude upwards 20 Deg. 
5 Min- and move it about the Equzrottzal till thole 20 Deg. 5 
Min. touch the Eguinottral, which I find to be in 3£+ Degrees, 
Therefore I Subtract thoſe 3E+ from 90, and the Kemains is 
515 Degrees. Therefore I ſay the Pole here at London is Eleva- 
red 515 Degrees. 

The Dec/znatronand the Elevation is always of the ſame De- 
nomination North or South, tor when they Alter their Denomi- 
n1t10ns.the Sur at Eaſt can have no A/titude,neither can it _ 
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reach the Eaſt point : And theretore in this Example, becauſe the 
Suns Declination is North, it is the North Pole that is Elevated. 


To perform the ſame otherwiſe, with a pair of Compaſſes. 


Take off with your Compaſſes from the Equator or Quadrant 
of a/titude, the number oft Degrees of A/7zzude Obſerved, and 
place one Foot at the beginning of Y on the inner edge of the 
Horizon, and extend the other directly Upwards towards the 
Zenith : Then move the Brazen Meridian through the Notches 
of the Horrzon, till the other p= of your Compaſſes (reſpeCting 
the Zenith) reach the Parallel of the Surs Declnation : So thall 
the number of Degrees on the Mer:dran, be the number of De- 
grees that the Pole is Elevated above the Horizon; and is ei- 
ther North or South, according as the Suns Declination 1s : As 
before. 

This may yet otherwiſe be performed with the Quadrant of 
Altitude, by taking the Nut oft the Meridian, and laying the 
edge of its Index (ipecified in Cap. 1. Sect. 6. of the firſt Book) 
cxattly on the E2/? Line of the Horizon : For when that lies 
ſtraight between the point of Eaſt, on the outer verge of the 
[{:11507, and the beginning of Y in the inner verge of the Ho- 
71z0n, then {hall the upper end of the Quadrant of Altitude 
point direCtly to the Zenzth : And it then you turn the Meridian 
through the Notches of the Hor:207, till the Suns Altitude on 
the Buadrant of Altitude Cuts the Parallel of Dec/ination, you 
will have the end of the Quadrant of Altitude on the Meridian 
point to the Height of the Po/e : As before. 


PROB. V. 


By the Suns Declination and Azimuth at 6 of the Clock 
given, to find the Height of the Pole, and Almicantar 


at ſex. 


Levate the Pole ſo many Degrees as the Suns Azimuth is at 

6. and ſcrew the Quadrant of Altitude in the Zenith, and 

bring the firſt point of Ar/es tothe Meridian : Then number an 

the Quadrant of Altitude Upwards the Complement of the Suns 
Declination, and bring that _ 


ee to the Equator : So ſhall the 
Degree 
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degree of the Horizon cut by the Q22drant of Altitude, be the 
Complement of the Poles Elevation , and the degree of the E- 
guator cut by the Quadrant of Altitude, (hall be the Almicantar 
of the $7 ar 6 of the Clock. 

Example. 

The Suns Azimuth at 6 18 123 deprees : ThereforelI Elevate 
the Po/e 123, and ſcrew the Quadrant of Altitude to 123 de- 
grees, Which 1s in the Zernzth : Then I bring the firſt point of Y 
to the Meridian; the Suns Declination is 20 deg, 5 Min. There- 
fore I number on the Quadrant of A/titude 69 deg. 55 Min. 
which 1s the Complement of 20 deg. 5 Min. to 90. this 69 deg, 
55 Min. on the Quadrant of Altitude l bring to Curt the Equator, 
and find when 69 Deg. 55 Min. cuts the Equator, that the Qa- 
drant of Altitude Cuts the Horizon in 38% deg. which is the 
Complement of the Poles Elevation : And at the ſame time, the 
Quadrant of Altitude alſo Cuts the Equator in 15% degrees; 
which 1s the A/mzcantar or A/titiide of the $u7 at 6 a Clock. 


PROB. VI. 


The Day of the Month and Hour of the Night given, to 
find the Height of the Pole, by a known Star Obſerved 
Riſmg or Setting, 


Ectifie the Hour Index, by Prob. 2. of the former Book; 

and turn the G/obe Weſtrwards till the Hour Index points 
at the Hour of the Night; faſten the G/obe there, and turn the 
Meridian through the Nocches of the Hor:i207, till the known 
Star come to the Eaſt-/ide the Horizon, it the Srar be Rifing, 
or the Weſt, it ir be Sctring; ſoſhall the degrees of the Poles 
E/cvation be Cut by the Horizon under the Elevated Pole; 
and is North or South according as the Elevated Pole of the Globe 


is. 
PROB. VIE 


Iwo Places given in the ſame Latitude, to find the Diffe- 
rence of Longicude, 


Ring the firſt Place to the Meridran, and note the number 
of degrees of the Equinottral that comes to the A 
wit 
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with it; then bring the other Place to the Mer:7dran, and note 
the number of degrees of the Equator that comes to the Merid:- 
an with it: And by Subtratting the Leſſer number from the great- 
er you have the ditterence of Longitude. This needs no Exampv/e. 


PROB. VIIL 


Iwo places given in the ſame Longitude, tofind the Diffe- 
rence of Latitude. 


P's the places to the Mer:idzan, and the degrees of the 
Meridian over the two Places, is the Latztudes of them 
both : And by ſubrraCting the Lefler number of degrees from 
the Greater, you wul have the diftercnce of Lat:rude. 


PROB. IX. 


Courſe and Diſtance between two Places given, to find 
their Dijerence in Longitude and Latitude. 


cn the Rhumb you have Sailed upon,as in Prob 34. of the 
laſt Book, and upon that Rhumb make*a Mark for the 
Place you departed from ; then with your Compaſſes take off 
from the Equinot7a/the number of Leagues you have Sailed 
upon that Rhumb, by allowinga degree for every 20 Leagues, 
and place one Foot of your Compaſſes upon that Mark, and 
where the other Foot falls on that Rhamb,make a Second Mark ; 
then by bringing the Firſt Mark to the Mer:dr/arn, you will ſee 
on the Meridian the Latitude of that Mark, and in the Equator 
the Longitude, as in Prob. 2. of the laſt Book : And by bringing 
the Second Mark allo to the Merrdran, you will, as before, tind 
the Longitude and Latitude of the Second Mark alſo. Then 
by Subtrafting the Lefler Lat71ude from the Greater Latitude, 
and the Leſſer Longitude from the Greater Long:tude, you will 
have the difference remaining, both of Longitude and Latitude 
y0u are arrived into, 
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PROD 


Tofin4 how many Miles are contained in a Degree of any 
rarallel. 

Very degree of the Eguizoral contains 20 Engliſh Leagues, 
E and every League 3 Eng/:z/h Miles : Bur in every Para/lel 
to the Equrnoizel, the degrees diminith more and more, even to 
the P:/c, where they end in a point. Thereforea degree in 
any - Paralie/ cannot contain ſo many Miles as a Degree in 
the Eqz1n0t1ul, Now that you may know how many Mz/es 
are contained in a degree of any Para/le/ ro the Equinotizal, do 
thus, Mcaturc with your Compaſſes the Width of any number 
of degrees In any given Para/le/ ;, ſuppoſe ( tor Example ſake) 
Io degrees In the Para/ie/ of 514; Examine in the Equator 
huw many degrees of the Equator they will make. and you will 
fd 037 Therefore- 1 deg, in the Eyzator making 60 Mes, 
6 degrecs makes 360. to which Add tor the + part 12 Mes, 
makes 372 Mz/es. to be rhe Meaſure of 10 degrees in the Pa- 
ra/lel of 514. So that by dividing 372 by 10. you have 37 
Aliies tor the Length of a degree, from Eaſt ro Weſt in the 
Parallel of 5 15 degrees. 


PRO B. XI. 


The Rhumb you have Sailed upon, and the Latitudes you 
departed from, and are arrived to, given, to find the Dit- 
ference of Longitude, and the number of Leagues you 
have Sailed. 


Irſt ſeek the Rhxmb you have Sailed on, and paſs it through 
the Meridian till it Cuts in the Meridian the La- 
111ude you departed from : and keeping the Globe there fted- 
dy. make a Mark cloſe by the Meridian, under that Latitude, 
and in that Rh;zmb on the Globe, and note in the Equinottial 
the degree of Longrizde at the Meridian : Then paſs that Rhumb 
through the Meridian againgtill ir Cuts in the Meridian the La- 
77tudeo you are Arrived to;and in that Rhumb and Latitude make 
<n the G/obe another Mark, and examine in the Equinottial 
the 
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the Loxgitude of the Second Mark ; tor the ditterence beiween 
Firſt and Second Mark, is the difterence of L7Uzg7rade ;, Then 
open your Compaſſes to one degree of the Equrnet/tal, ard by 
meaſuring along in the Rhyzxb, Count how many times that 
diſtance 1s contained berween the two Points in that Rhamb, 
tor ſo many times 20 Leagues is the diſtance you have Sailcd. 


Example. 


I Sail upon the North-Weſt Rhumb, from the Latitude of 10 
degrees, into the Latztude of 30 degrees 4o Minutes. There- 
fore I find the North-Weſt Rhumb, and turn the G/obe throvgh 
the Meridian till this Rhamb Cot the Mer:diar in the firſt La- 
titude, UizZ. 1n 10 degrees, and directly under 10 degrees up- 
on the Rhamb I make a Prick, and alſo find 10 degrees 3 Mz- 
nutes of the Equator at the Meridian, tor the Longrtude of the 
Firſt Place. Then I turn the G/obe again through the Merr/dran, 
till the ſame Rhamb Cut the Meridian in the Second Lazrinude, 
Viz. in 30 degrees 4o Minures, and direttly under thoſe 30 
degrees 40 Minutes, in the ſame Rhymb, I make another Prick, 
which repreſents the Place I am Arrived to: I examine the 
Longitude of this Prick, as before, and find it 32 degrees 10 
Minutes. Therefore I Subtrat&t the Firſt Longrrude, viz. 10 
degrees 3 Minutes, from the Second Long/tude, viz. 32 degrees 
10 Minutes, and there Remains 22 degrees 7 Minutes, for 
the difference of Longitude. £ 

Then for Examining the Diſtance, I open” my Compaſſes to 
1 degree on the Equrnottial, and meaſure upon the Rhumb how 
oft that Diſtance is contained between the two Pricks, and 
hnd 25+ that is 29 degrees 15 minutes, which multiplied by 
20,pives 585 for the number of Leagues Sail:d upon that Rhumb. 

The Reaſon why I open the Compaſſes no wider than to 1 
degr. is, becauſe the Rhumbs being Circular or Crooked Lines, 
the diſtance on them may be meaſured more exactly, by often 
counting that 1 degr. in them, than if the Compaſſes had been 0- 
pened to many degrees. Thus it the Compaſſes had been opened 
wideenough to reach between the two Pricks atoreſaid, I thould 
not have had above 583 Leagues tor the diſtance berween the 
two places : Neither is there indeed more great Crrele diſtance 
between them ; But I Sailed upon a Rhumb, that is, I —_ 
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the Cour/c of a Circular V inding-Line, aud 1o fetch a Compaſs 
about to come ro theſe rwo Pricks:; and therejore I have in 
truth Sailed 585 Loggues. Fur the ſegment of a Rhaumb be- 
tween two Places, ts always greater than a f{iraight Line drawn 
berv/ixtthem ;, yea, ſometimes by Halt, or more, in Places near 
either Poe. 

Note, If you be not very curious in opening your Compaſſes 
toth's ſmall diſtance, you may, in cft turning them about upon 
ihe R'.47v. commit error in your meaſuring: Theretore when 
vou have taken the diitance of one degree, try it you neither 
gain or loſe any thing in meaſuring 10, or 20 degrees of the 
t.q:17106 1. by them, tor then your «Compaſſes are opencd to a 
width exact enough for your purpoſe. | 


FARAOD XI 


1he Longiiude and Latitude of two Places given, to find 
Couric, an4 Great Circle Diſtance between then. 


Ind on the Globe the Longitudes and Latiitides given, and 
make Pricks to either Longitude and Latitude : If any 
Rhaumb paſs from one Place ro the Other, that is (withour 
more ado) the Rhumb ſought. But it no Rhumnb pals through, 
take the Rhaumb that runs moſt Parallel to the rwo Pricks : 
{.” hatihall be the Rhamb, or the neareſt Rhumb that thele 
tv» Pricks Bear on. An Example of. this ſee in Prob. 34. of 
* thc laſt Book : And the Great Crrcle Diſtance between theſc 
0 Pricks, you may find, as by Prob. 33. of the ſame Book. 


PAOS XIUL 


[he Latitude you departed fromr, and the Latitude you are 
arrived to, and the number of Leagues you have Sailed, 
given, to find the Rhumb you have Sailed oz, and Diffe- 
rence of Longitude. 


Ake a Prick on the G/obe in the Latitude you departed 
trom, then open your Compaſſes to the number of 
Leagues you have Sailed, by taking "x every 20 Leagues, 1 
degrees of the Equator, Half a degree for 10 Leagues, a 
Quarter 
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Quarter of a degr<e for 5 Leagues, and fo proportionably tor 
1ny other numb.r of Leagues. Place one Foor of your Com- 
ajles in the Prick made tor the Laizrude you departed from, 
1nd cxtend the Other towards the Larrrude you are arrived to, 
4nd deſcribe an occult Arch; Turn the G7obe till this occult 
Arch come to the Lu1:7rude on the Merrdtan, and where the La- 
titude Cuts this occult Arch. make another Prick to repreſent 
the Latitude you are arrived to; 16 thall rhe Rhumb, pathng 
through thoſe rwo Pricks (or that 1s moſt Parallel io thoſe two 
Pricks) be as in the laſt Prob. the Courſe or the Rhumb thote 
two Pricks Bears on. 

Thg diticrence of Longitude you may find, as by Prob. 11. 


P R O B. XIV. 


Tofind by the Globe the Variation of the Needle ; com- 
monly call:d the Variation of tae Coimpals. | 
Blerve by 1 Compaſs whoſe Wyer is placed juſt under the 
Flower-de-luce, what Point of the Compaſs the Sun Riſes 
or Sets on, Morning, or Evening: Then examine by Prob. , 10. 
of the Second Book, what degree of the Horizon the Sn Riſes 
or Sets on, by the G/obe alto; and it the Riling or Setting be 
the ſame, both on the G/obe and Compaſs, there is no Variation 
in your Place : Bur if there be difterence berween the Riſing or 
Setting by the Compaſs and the G/obe, then is there Varrzation 
in your Place. | 

If the Point the Sun Riſes upon in the Compaſs be nearer the 
the Nortb Point, than the Point the Sur Kiles upon by the 
Globe, the Variation is Eaſtwards. 

If the Point the Sz7 Sets upon in the Compaſs be nearer the 
North, than the Point it Sets upon by the G/obe, the Variation 
is Weftwards. 

If the Point the Sz Sets upon in the Compaſs be further from 


.the North Point, than the Point the Sx Sets upon by the Globe, 


the Variation is Eaſtwards. | 

If the Point the Sur Riſes upon in the Compaſs be further 
from the North Point, than the Point the Sur Riſes upon by the 
Globe,the Vartation is Weſtwards. And ſo many degrees as there 
is between the Point of Riſing or Setting found by the Compaſs, 


and the Point of True Riſing or Setting tound by the Globe, 1o- 
many 
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many degrees in the Variation trom the Nor towards the Eaſt 
or Weſt Point. 


Otherwiſe, when the Sun hath Altitude, 


Having the A/ritude of the Sun ; find by Prob. 22. of the 
Second Book, its Azimuth : Then examine by a Compaſs whe- 
ther the true Az!muth found by the Globe, agree with the 
Azimuth tound by a Nautica! Compaſs : It they agree, there is 
no variation : But if the A21muth of the Compaſs before Noon 
be nearer the North, than the true Azzmutrh tound by the Globe, 
the Varration is Eaſtwards. 

If the Az:muth by the Compaſs Afternoon be nearer the North, 
the Varzation is Weſtwards. 

If the Azimuth by the Compaſs Afternoon be further from the 
North, the Variaton is Eaſtwards. 

Tf the Azrmuth by the —_— before Noon be further from 
the North, the Variation is: Weſtwards. 

And this Var:ation ſhall be as aforeſaid, ſo many degrees as 
there is between the Az:murh, Obſerved by the Compaſs, and 
the true Azzmuth, Obſerved by the Globe. 


PRO B. XV. 


To Keep a Journal of the Ships Way by the Globe. 


B Y ſome of theſe foregoing Problemes, you may Daily (when 

Obſervations can be _ find both the Longitude and 
Latitude on the Globe, of the Place you are Arrived to, and alſo 
the IVay the Ship hath made, and make Pricks on the G/obe in 
their proper Places for every days Voyage,ſo truly,and ſo natural- 
ly, that if you kept your reckoning aright, you may be ſure you 
cannot miſs any thing of the Truth ir felt; and that with lefs 
Trouble, and greater Advantage, than keeping a Book of every 
days Reckoning, 


PROB. 


he- 
the 


be, 
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PRO B. XVI. 
To Steer in the Night by the Stars. 


Etifie the G/obe and Hour Index as by Prob. 2. of the laſt 
R Book.and turn about the G/obe till the Index of the Hour 
Crecle points to the Hour of the Day or Night ; Then turn the 
Globe till the Difference of Longitude berween the Place you 
depart from , and the place you Sail ro, paſs through the 
Meridian; and if any Star in the Latitude of the Place you 
Sail ro, Come to the M-ridian, or near the Meridian, with 
the Degree of the Difterence of Longr1zde. that Szar is atthat 
Time in or neer the Zenith of that Place you Sail to: And by 
finding the ſame Srar in Heaven,as by Prob. 44. of the laſt Book, 
you may Dirc<t your Ship towards that Srar, and Sail as con- 
tidently (ſays Mr. B/agrave) as it Mercury were your Guide. 
But becauſe this $:ar Moves from the Zenth of this Place, 
you mult often ex1mine what Srar is come to the Zenth, and 
ſo often Change the Srar you Sreer by, as the length of your 
Voyage inay require. | 


PR OB. XVIL 


How to Platt on the Globe New Land, never before Diſ- 


covered. 


Wright's. delivered by him as follows. 

may fſonerimes .fall out in New Diſcoveries, or 
when your Ship, by means of a Tempeſt, is Driven out of her 
right Cour/e, that you ſhall come to the fight of ſome I/e, Shoal, 
dr New Land, whereof the Mariner is utterly ignorant : And to 
make ſome Relation of the ſame, or go unto it ſome other Time, 
If you defire to Ser it down on your G/obe in the true Place, 
you may do it after this manner ; So ſoon as you have Sight 
thereof, mark it well, Firſt with your Compaſs, Obſerving dili- 
gently upon which Porn thereof ir lieth. And Secondly, you 
muſt there rake the Height of the $7,or of the Pole-ſtar,as you 


were taught Prob. 13. of the Second Book, that you may know 
in 


"FR two following Problemes, are two Chapters of Mr. 
It 
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in what Point your Ship is, and that Point you muſt call the 
Firſt Point ;, which being ſo done, your Ship may Sail on her 
Courſe all that Day, till the Day tollowing, withour loſing her 
Way : And the next Day mark the Land again, and ſee upon 
what Porn! it lierh ; 21:d then rake your Þezghr, and with ir 
Caſt your Point of Traverſe oicz again ; and that you may 
call your ſecond Point. Then take a pair of Compaſſes, and 
placing one Foot upon the firſt Pozrr, and the Orher upon the 
Rhumb, towards which the Land did Bear: when you Caſt your 


firſt Point, Ser allo one Foot of another pair of Compaſſes, in 


che ſecond Point, and the other Foot upon the Rhumb unon 
which the Land Ilay when you Caſt your Second Porn, and thelt 
rwo Compaſſes thus Opened, you muſt move by their Rhumbs, 
rill thoſe two Feet of both Compaſſes do meet together, which 
were raoved from the foreſaid Two Pornts : And where they 
do ſo meet together, there you may ſay is the Lane which you 
Diſcovered ; which Land you may Point out with the In-/ets, 
and Ont-lcts, or Capes, and other Szgns, which you ſaw there- 
upon. And by the Graduation you may ſee the L27zrde thereof, 
that thereby you may find ir, 1t at any time atter you go to Seek 


tor it. 
PR OB. XVIIL 


Seeing two known Points or Capes of Land, as you Sail a- . 
long, how to know the diſtance of your Ship from thenz. 


Itch one Foot of one pair of Compaſſes upon one of the 
two forefaid Capes, and the other Foot upon the Rhumb, 
which in the Nazrzcal Compaſs pointeth towards that Cape : And 
in like manner ſhall you do with another pair of Compaſſes, 
placing one Foot thereof upon the other known Cape, and the 
other Foot upon the Rhumb, which ſtretched roward:3 the ſaid 
Second Cape; and moving the two Compaſſes (10 —_ by 
theſe two Rhumbs oft from the Land, the very ſame Point 
where the two Feet which came from the two Capes do meet, 
you may affirm ro bethe very Point where your Ship is; And 
then meaſuring by the Degrees of the EqurnotFral, you may ice 
what Diſtance there is from the ſaid Point to either of the fore- 
ſaid Capes, or to any other Place, which you think good ; for it 
'5a very caſe matter, it you know the Point where your Ship is. 


PROB. 


i 
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-_ PRO B. XIX. 

Fo Of Tides, and how by help of the Globe, you may in general 

= Judge of them. 

= Dis the Eqgurnotal into 3o equal parts, as was directed 

—_ in Prob. 54. of the laſt Book. Theſe 3o equal parts re 

In preſent the 3o Days of the Moons Age. 

on Then on the Northand Soarh Points of the Compaſs, in the 

eſo outmoſt Verge ofthe Horizon, write with red Ink 12. From 

ry the North Eaſtwards, viz. at the Point North and by Eaſt, write 

ih 114 Arthe next Point tothe ſame way, v2. North North Eaſt, 

eV write 10+ Art the next, viz. North and by North, Write 9, And 

_ ſo ſorward to every Point of the Compaſs ;, rebating of the laſt 

by Hour 3 till you come to x2, in the Sourh; where you muſt be- 

A. gin again to mark that Semi-Circle alſo in the ſame Order you 

of did the laſt. In this Circle is then repreſented the Pornrs of 

ok the Compaſs the Sun and Moon paſſeth by every Day ; and the 
Figures annexed repreſent twice 12 Hours of Day and Night. 

aving thus prepared your Globe and Horizon, you may, by 

having the Moons Age, and the Point of the Compaſs on which 

SY the Moon maketh Eu/! Sea at any place given, find at what 
_ of Day or Night it ſhall be Zzgh 1zge in the ſame place. 

us, 

he It is a known Rule that a North and South Moon makes High 

"b, Water at Margarete. Therefore Bring the firſt point of Y to 

nd the North or South Point in the Horror, and Elevare the 

7s, North Pole into the Zenith : Then Count in the Equrinottrat, 

he the Days of the Moons Age numbered in red hgures; and the 

iid Hour and Minutes written in red figures, annexed to the Names 

by of the Winds that ſtand againſt the Moors Age, {hall be the 

nt * Hour of High Tide on that Day or Night at Margarete. 

et, 

nd 

lee 

re- 

.- [be End of the Third Book. 
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Shewing th PraM&ak/Ulc of the 
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GLOBES. 


Applying them to the Solution of 
ASIROLOGICAL PROBLEMES. 


pn ES 


PRAFACE. 


————————_— 
em 


H E Prafice of Aſtrology is grounded upon a twofold 
Dottrine. The firſt for Feeding 4 Figure of Heaven, 
Placing the Planets in it, Finding what Aſpets they Bear 
each other, and in what Place of Heaven + are conſtitu- 
ted, &Cc. And this we call the Aſtronomical part of 
Aſtrology. 

The Second is, How to Judge of the Events of Things by 
the Figure Eretted : And this is indeed the only Aſtrologi- 
cal part. 

1he Firſt of theſe I ſhall briefly Handle ; becauſe what 
therein is propoſed may be performed by the Globe, both with 
Speed, Eaſe, Delight and Demonſtration. The Second I 
ſhall not meddle with, but refer you to the whole Volumes al- 
ready Written upon that Subje@. 


PROBE. 


) B. 
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FU KS 
To Erect a Figure of the 12 Houles of Heaven. 


Efore you Eref a Figure of the 12 Hours of Heaven, it 
will be requiſite you place the P/277e7s. R andE8 according 
to their Longrrude 3nd Lotitude upon the Globe, as was direct: 
e4 Prob. 55. of the Second Book : For rhen, as. vou Divide rhe 
Houſes of your Eiguure by the Circle of Poſrirong vou may, by 
ini{pection, behold in what Hox/cs the Planers are Sitrared, and 
alto ſee what Fixed Srors they are Applying to, or Separating 
from. But to rhe matter. 

There is a diſagreement between the Ancient and Modern 
Aſtrologers, about ereiling 2 Figure of Heaven. Mr. Patmer 
in his Book, Spher:cal Problemes, Chap. 4S. mentions four ſeveral 
\Vavs, and the Authors that uſed them : W hereof one of rhcm 
15 called the Rarzonal Way uſed by Regromontarms ; and new 
generally praftiſed by all the A/trologers of rhis Age. This 
way the Face of Heaven is divided imo Twelve parts, which 
are called the Twelve Houſes of Heaven, numbered trom the 
Aſcendent or Angle at Ea/t downwards with 1, 2, 3, &c. As in 
tle following Figure. 

in a Deret Sphere, viz. under the Equator, theſe Itve/e 
Hoſes are twelve equal parts : Burt in an Ob/rgue Sphere they 
re unequal parts, and that more or lcls accorcing to the quanti- 
ry of the Spheres Obliquity. 

Theſe Tree/ve Houſes, arc Jivided by 12 Semi-C7rcles of Po- 
ſition; which are Semi Circles pailing from the twc interfecti- 
ons of the Horizon and Meridizn, rhrough any Srvr, Degree 
or Point in the Heroens. 

Four of theſe Houſes are nafned Cardinals. The FK:7/? and 
moſt Eminent of theſe Cardinals, is the 17ſt Houſe, or Angle of 
E4/?, called the 4/cendent; where the Semi Circle of Poſa17cn 
is the ſame with the Euſtern Semi Circle of the Hor! 20n.The Se- 
cond Cardinal, is the Tenth Houſe, or the Angle of South, called 
Med: um Crli, or Culnien Celi,where the Semi Circle of Portion 
's the {ſame with the Semi-Circle of the Mer:dian above the 
Horizon, The Third Cardinal is the Seventh Houſe, or the An- 
gle of Weſt, called the Deſcendent, where the Semi-Circle of 
P {tion 15 the fame with the N/eNern Semi Circle of the Horz- 
2 OM 
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Zn, The Fourth Cardinal is the Fourth Houſe, or Angle of 
North, called Imum Cz/:, where the Semi-Czrcle of Poſition, 
1s the ſame with the Semi- Circle of the Mer:dran under the 
Horizon. 

The Degrees and Minutes of the Ecl/iptick upon the Cups 
of theſe Four Houſes (that is, upon the beginning of theſe 
Houſes) are found all at once ; only by bringing the Rifing Deg; 
of the Ec/iprick to the Horizon : (for the Evie repreſents 
the Cuſp of the Aſcendent) and then ſhall the Meridian Curt 
the Deg. of the Ec/:p1ick on the Cufp of the Tenth Houſe. The 
Weftern Semi circle of the Horizon ſhall cut the Deg, of the 
Ecliprtick on the Cuſp of the Seventh Houſe : And the Semi- 
Circle of the Mer:d:an under the Horizon, thall Cut the Degree 
of the Ec/:p17ck on the Cufp of the Fourth Houſe. 

If you have the Day of the Monh, you may, by Prob. 3. os 
c 
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the Second Book, find the Sns Place ; and if you have the Hour 
of the Day, you may, by firſt Rettitying the Globe, as by Prob. 
2, of the ſame Book, turn about the G/«be till the Index of the 
Hour-Circle point to the ſame Hour in the Howr-Crrcle, ond 
you Will then at the Eaſtern Semi-Circle of the Hor:zon, have 
the Degree of the Ecl/iprick that is Rifing, and by Conlequence 
(as aforeſaid) all the C:rdinal Pornts in their 1cip<ttive Places. 

Now to find what Degree of the Ec/iprice occupies the 
Cuſps of the other Erght Houſes of Heaven ; Do thus, the G/obe 
Rectified, as aforeſaid, Move the Semi-Czrc/e of Pofrrion up- 
wards.till 30 Degrees of the Equator ſhall be contained between 
ir and the Eaſtern Scmi-Circle of the Herizon , fo tha!! the 
Semi-Czrclc of Poſirron Cur in the Ec/rptick the Degrez and 
Minute of the Xc/7prick on the Cuſp of the Ttve/fih {1-y/e , 
and its Oppotite we and Minute in the Ec/r/prick {hall be 
the Cuſpof the $1x:5 Houſe ; for you muſt note, that if you 
have bur the Deg. and Minute of the Ec/zpr:c& vpon the (u/ps 
of Six 0: rhe Hov/es, the Oppolite Degrees and Minutes of the 
773-.-"a_g {hall immediately polleſs the Cyfp ct every Oppoſite 

Ol es 

Then move the C7rcle of Pofirion over 30 Degrees more of 
the Equenot?ial, fo ſhall the Degree of the Eclrprick, Cut by 
the Crrcle of Poſition, be the Degree of the Ec/zprick upon the 
Cfp of the Eleventh Houſe ; and its Oppotite Degree in the 
Ecliptick, ſhall be upon the Cup of the Frfrb Houſe. The De- 
gree of the Ec/iprick upon the Cfp of the Tenth and Fourth 
Houſes was found as betore. Then remove the Czrcle of Po/tri- 
en to the Weſtern fide of the Meridian, and kt it fall rowards 
the Horizon, till 30 Degrees of the —_ are contained be- 
tween the Meridian and ir,1o ſhall the Deg, of the Ec/rprick,Cut 
by the Semi-Circ/e of Poſition, be the Degree of the Ec/iptick 
on the Cup of the Ninth Houſe ; and the Oppoſite Degree of 
the Ec/rprick ſhall be upon the Cp of the Third Houſe. Ler 
the Semi-Czrcle of Poſition fall yer lower, till it paſs over 30 
degrees more of the Equator, ſo thall the degree of the Ec/tprick, 
Cut by the Semi-Cr7c/e of Poſirron,be the degree of the Ec/zprick 
on the Cuſp of the Erghth Houſe , and the Oppohte degree of 
the Ec/rprick ſhall be upon the Cup of the Second Houſe. The 
degrees of the Ec/zptick on the Cu/p of the Seventh Houſe, and 


Hſcendent, were found as betore. | 
Example. 
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Example. 

I would Erett a Eignre of Heaven for Zuly 27. 5 Hours, © 
Minutcs Aiternoon, 1655S, in the Lutztude of London, wiz, 
51% Degrees, North Latitude. 

[ firſt place the Planets, R, and & on the G/obe, as by Prob. 
55. of the ſecond Book was directed : Yer nor exaCtly as I find 
them in the Ephemerzs, tor that ſhews only their place in the 
Ecliptick at Noon : Therefore I confider how many Degrees or 
Minutes each Planets Motion is in a whole Day, or 24 Hours, 
by Subtratting the Ec/rprica/ Degrees and Minutes of the P/a- 
nets place that Day at Noon, from the Ecl:p1ica/ Degrees and 
Minutes of the P/anets place the next day at Noon : Or contra 
rily,it the P/aners be Retrograde : For the Rema'ns of thoſe De 
grees and Minutes is the Motion of the P/arer tt Day . There- 
tore proportionably to that Motion I place: the P/2n-; torward 
in the Ec/iprick :(or backwards if it be Rerregrade : )As it the Sur 
{ſhould move forwards 1 Degree, that is 60 Minutes '1 + whole 
Day, or 24 Hours, then in 12 Hours he ſhould move 30 Mi 
nutes, in 6 Hours 15 Minutes, in 4 Hours 10 Minutes, in » 
Hour 2+ Minutes, and ſo Proportionably for any other Space 
of Time : Which I conſider before I place the Planets on the 
G/obc. 

Having thus placed the Planets on the Globe, I Elevate the 
North P-/e 51 Degrees above the Horizon, and find the Swrs 
place by Prob. 3. Book 2. to be in 2 14 Degrees 9 Minutes, 
Thereture I bring 2 14 Degrees 9 Minutes ro the Meridian, 
ind the Index of the Hour C:rc/eto 12. Then 1 turn the, Globe 
[i eſtwward, becauſe it is Afternoon, till the Index point to 5 
Hours Atternoon.and with a Quill I faſten the G/obe in this Po 
firion : Then I examine what Deg, of the Eclrprick is at the A4/- 
cendent or Horizon, and find Þ 27 47 to which Srgn, Degree 
and Minute IÞ 27 47 is Oppoſite ;and therefore as aforeſaid,upon 
the Cufp of the Severt') Houſe : Lifting up the Czrcle of Poſtrion 
till it paſs over 3o Degrees of the Equator from the Horizon up- 
wards,l fi. d 4 75 Cut by it inthe Ec/zprick, which is the Szg7, 
Deg. and Minute upon the Cufſp of the Twelfth Houſe, and its 
Oppoite Szgn, Degree and Minute is IT 7 5, which 1s upon the 
C/p of the Sixth Houſe : Then lifting up the Circle of Pofirion 
againzt.lHr paſs over 30 Degrees more of the Equinoltral,1 _ 

ut 


Book IV. ©  Iffrological 4P10blemes. 


Cur by the Circle of Poſition M 21 18 which is the Sign, De 
gree, and Minute upon the Cu/p of the E/everth Houſe . and its 
Oppoſire Sign, Deg. and Minute is & 21 18 which is upon the 
Cuſp of the Fifth Houſe.m 3 20 is atthe Meridian,which is the 
Cujp of the Tenth Houſe,and the S1gn,Deg, and Minute Oppo- 
ſire to it, is B 3 zo wkichis on the Cup of the Fourth Houſe. 
Then raking the Sem-Crrcle of Poſitron oft its Poles, I place ir 
in the Weſt tide the Meridian,and ler it fall rowards the = 
till ir paſs over 3o degrees of the Renee from rhe Meridrarn,and 
find the Cr7c/e of Poſition cut the Ec/iptick in = 19 which is 
the Sign.Deg. and Minute on the Cup of the Ninth Houſe,Op- 


polite to & 19 is Y, therefore Y 19 is upon the Cu/ſp of 


the Third Houſe : Letting the Circle of Poſition fall yer lower till 
it paſſes over 30 Degrees more of the Equator, I find it Curt the 
Eclipttck in Qt 6 47 Which is the S1gn, Degree and Minute up- 
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on the Cufp of the Erzght Houje , and its Oppoſite S7gr, Degree 
and Minute is = 6,47. which 1s upon the Cz/p of the Second 
Houſe .. So have you a Frzgure of the Face of Heaven ; which if 
you have tuture uſe for, you may ſer down the ſeveral Chara- 
cters in the proper places of a E:zgzre, as they are on the other 
{ide the Leaf. 


PROB. II. 
To Ered a Figure of Heaven accor4ing to Campanus, 


Egromontanus ( as aforeſaid ) makes the beginning of 
every Houſe.to be the Semer-C7rcle drawn by the fide of the 
Semi-Cirele of Poſition.according to the Succeſlion of every zoth 
Deg. of the Equator from the Horizon. But Campanis makes it 
to be the Sem:-Circle drawn by the fide of the Srmr-Crrele of Po- 


ſition, according to the Succettion of every zorh Degree of the 


Prime Verticle, or Eaſt Azimuth, which is repreſented by the 
Quadrant of Altitude placed at the Eaſt Point. 

The four Cardinals arethe ſame, both according to Regro- 
montanus and Campanrs,but the otherE:ght Houſes difter.There- 
tore when you would find them according to Campaniwss ; ReCtifie 
the G/obe and Burdrant of Altitude, and bring the lower end 
of the Quadrant of Altriude to the Eaſt Point in the Horizon - 
Then count from the tor7207 upwards 3o Degrees on the Qua- 
drant of A/ti tude, and bringing the C?rcle of Poſitron to thoſe 
30 Degrees, examine where the Cr7cle of Poſition Cuts the 
Ecliptick, which at the atorefaid Time is.1n Mt 29 4o for that 
Deg. and Min. is upon the Cu/p of the Trwelfi Houſe, and its 
Oppotite Deg. and Min. in the Ec/zpric&, wiz. B 29 40 iS upon 
the C,/p of the S7xth Houſe : Litt up the Circle of Peſition 30 
Deerees higher upon the Zurdrant of Altitude ( vis. to bo 
Degrees ) and the Crr-/e of Po/itzon will Cut the Ecliprick in m 
5 , at for the Cup of Elruenth Howe, 'and 1s Oppoſite 
Deg. and Minute in the Eclrprick, vis. B 15 is upon the Cu/7 
of the F:*ibþ Houſe. The Degree and Minute of the Ec/tpr:ic4 
on the Cafp of the Terth and Fourth Houſes, is at the Meridton. 

Then transferring the C7rcle of Poſirron ro the Weſt fide of the 
Meridian, and the Quadrant of Altitude to the Weſt Point in 
the Horizon,let the Semi-Circle of Pofetion fall 30Degrees from 
the Aleridian of the Quadrant of Altitude, and it will Cut in the 

Ecliprick 
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cliptick # 16 degrees, for the Cup of rhe Ninth Houſe, and its 


ee 

nd oppolite degree and minute in the Ecliprick, viz. Y* 16. is upon 
it on the Cuyſp of the Third Houſe : Ler fall the Circ/e of Poſerion 
A- 30 degrees lower on the Ladrant of A/titude, and it will Cut 
er the Ecliptick in We degrees tur the Cz/p of the Eighth Houſe, and 


its oppolite degree, v:7. X 2 degrees, is on the Cu/p of the Se- 
cond Houſe: The Cu/ps of the Seventh and Aſcendant, is the 
ſame with Regiomontans, viZ. 27, 47, and 2 27, 47. The Fi- 
gure follows. 
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PRO B. IIL 
To find the Length of « Planetary Hour. 


AR” divide the Artificial Day (be it longor ſhorr. ) 
into 12 Equal Parts, and the Night into 12 Equal 


Parts: Theſe Pans they call Planetary Hours. The 
9 Firſt 


» 
_ 


-—_ 
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Firſt of theſe Planerary Hours, r2kes its denomination from rhe 
Planctary Day ; and the reſt are named orderly from rhar Pla- 
net. according, to the Succeliion of the Pfanerary Orbs. As 
it it be JI-3:42y, that is the Moon's Day, (as by Prob. 42. of the 
Second Book.) the Planet Reigning the Firft Hour ſhall be », 
the Planet Ruling rhe Second Hour ſhall be Þ , the Third Pla- 
nctary Hour ſhall bz Y.. the Fourth 6 the Fitth ©, the Sixth g, 
the Seventh Þ : Then begin again with Þ for the Eighth Pla- 
netary Hour, Þ for the Ninth, anc. ſo through the whole Day 
and Night, till the $7 Rite again the next Day. 

The Length. of this Planetary Hour is found by the Globe 
thus, The Globe Rettihed, bring the Suns Place to the Eaft- 
hde rhe Horizon, and make a Prick at the degree of the Equa- 
ror thar comes to the Horizon, with it. Then remove the Sx: 
place to the Meridian, and count the number of degrees of the? 
Equator, comprehended berween that Prick and the deg. now 
at the Horizon ; and divide that number of degrees and minutes 
by 5, becauſe there is 6 Planetary Hours paſt fince Noon ; and 
the Quotient {hall ſhew the number of degrees and minutes, 
that paſs through rhe Meridian in one Planetary Hour. 


Example. 


Zuly 27.1 would know the Length of a Planetary Hour here 
at London : 1 Rettife the G/obe, and bring the Swns place,urz. 
Q 13.15 tothe Faſtern-fide the Horizon, and fhnd 115 degrees 
ot the Equator come to the Horizon with it, to this 115 
degrees, I make a Prick: Then I turn the Suns place to the 
Meridian, and find 226 degrees of' the Equator at the Horizon. 
Therefore I either count the number of degrees between the 
Pricks at the deg. of the Equator at the Horizon, or elſe ſub- 
traCt the Lefſlor from the greater, but hoth ways T find 111 
degrees of the Equaror to paſs through the Meridian (or the 
Horizon,) in fix Planetary Hours : Therefore dividing 111 by 
6, I find 18 deg. 3o. min. of the Equator, to paſs through the 
Meridian in one * wel Hour ; which 18 degrees zo minutes 
reduced into Time, yields 74 Minutes, by accounting for every 
15 degrees one hour, for 1 deg. 4 minutes, and for half a 
deg. 2 minutes of Time, and fo proportionably ; ſo that the 
Length of a Planetary Hour, 7uly 27, is x common Hour and 
14 Minutes here at Londor. PROB. 
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PROM IV; 


The Length of a Planetary Hour krown, to find what Planet 
Reigneth, ary giver Hour of the Day or Night. 


HE Globe Rettifhed, as in the laſt Probleme ; Turn about 
the G/obe till the Index of the Hour-Circle points to the 
Hour of the Day in the Hour-Circle. Then count the num- 
ber of degrees comprehended between the deg. of the Equator 
at the Horizon, and the Prick in the Equator, made as in 
the laſt Probleme, and reduce that number of degrees into 
Minutes of Time, by reckoning 4 Minutes of Time tor every 
deg. of the Equator. Reduce alſo the number of degrees and 
Minutes that paſs through the Meridian in one Planetary-Hour 
into Minutes, by allowing (as aforeſaid.) 4 Minutes for every 
deg. and then divide the Firſt number by the Second, and the 
Quotient {hall be the number of Planetary Hours ſince Sun-Ri- 
ling. Having the number of Planetary Hours fince Sun-Ri- 
ling ; reckon the Firſt Planetary Hour, by the name of that 
Planet thar bears the denomination of the Day, the Second Pla- 
netary Hour by the Planet ſucceeding that in order, the Third 
by the next in order, and fo for all the reft, till you come to the 
laſt Planet, viz. C ; and then begin again with H, and ſo to 
YL, Ec. till you have reckoned ſo many Planets as there are Pla- 
netary Hours fince Morning; and that Planet the number ends on, 
{hall be the Planer Reigning that Planetary Hour. 


Example. 


Fuly 27. as aforeſaid, I would know what Planet Rules ar 5 a 
Clock paſt Noon : The Length of the Planetary Hour this Day 
(tound by the laſt Probleme,) is 1 Hour 14 Minutes: Therefore 
the Globe Rettihtied, I bring the Index of the Hour-Circle, to 
the Hour of the Day, v/2. 5 a Clock in the Hour-Circle,and then 
count the number of degrees berween the Prick made, as by 
the laſt Probleme, and the deg. of the Equator at the Horizon , 
and find them 187, which I reduce into Minutes, by allowing 
tor every deg. 4 minutes, and that gives 748 Minutes. This 
748 Minutes, I divide by the __ contained in one Plane- 

2 tary 
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tary Hour this Day, wzz. by 72, and find 10 Hours & Minutes, 
which {hews, there are 10 P/arnerary Hours and $ Minutzs paſt 
and gone ſince Sun Rifing. Theretore & being th2 P/aner, after 
whole Name the Day is called, v2. D:es Parts, & is,as afore- 
{aid, the Ruler of the Firſt Planetary Hour > From him I count 
the Planer ſucceeding, which is © for the Second haur, from © 
I count the Planer ſucceeding, which is 2 for the Thrird bour.and 
ſoon to Þ and Þ; and then [I beginthe Round again with H, 
Y 8. and ©, till I come againto 2, which is the Tenth Plane- 
rary Hour fince Sun Riſing; and the Minutes remaining being 8, 
tzews, that there is $ Minures paſt fince ſhe began to Rergn. 


PROB. V. 
To find Part of Fortune by the Globe. 


res the number of Degrees and Minutes contained between 
4 the Sns place and the Moons place, beginning at the Suns 
place, and counting according to the ſucceflion of S7g7s, till you 
come to the Moons place; and having found that number of 
degrees and minutes, add them to the number of degrees and mi- 
nutes A/cend:ng, reckoned from the firſt point of Y. If the 
Sum exceed 360, caſt away 360, and the Remainder {hall be the 
number of degrees and minutes from the firſt point in Y, in 
which Part of Fortune falls. But if it do not exceed 360, you 
have already the number of degrees and minutes from the firſt 
point of Y\, in which you muſt place Part of Fortune. 


Example. 


I would find the place of Parr of Fortune, for the Time of our 
Figure : | ſeek the two Pricks repreſenting © and > ,and find © 
inQ 149 and in mt 19 44: Therefore, counting from the 
Suns place to the Moons place, according to the ſucceſſion of 
Srgns, I find g5 degrees 35 minutes contained between them : 
This 95 degrees 35 minutes, I add to 267 degrees 47 mi- 
nutes, the degree and minute contained between the firſt point 
of Y, and the Aſcendent, and they make together 363 degrees 
22 minutes. This exceeds 360, therefore I caſt away 360, and 
the Remains are 3 degrees 22 minutes, for the place in the E- 
cliprick of Part of Fortune, reckoned from the firſt point of Y. 


Therefore 
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Therefore, this Charafter ©, which repreſents Parr of Fortune, 
I ſet in its proper place of the Figure, as I did the Planets. 


PROB. VL 


To find in what Circle of Polition any Star, or any 
Dezree of the Ecliptick 7s. 


Ircles of Poſitron, are numbered from the Horizon upward, 
upon the Quadrant of Altitude, placed ar the Eaſt or Weſt 
point of the Horizon. Therefore, when you would find what 
Circle of Poſition any Star, or Degree of the Ecliptick is in, 
Reftifie the G/obe and Quadrant of Altitude, and bring the 
lower end of the Quadrant of Altitude to the Eaſt or Weſt 
point of the Horizon, and lift up the C7rcle of Poſirron, till it 
come to the Srar, or ee of the Ecliptick propoſed, and the 
number of Degrees the Crzrcle of Poſition then cuts in the Qua- 
drant of Altitude, is the number of the Circle of Poſirion, that 
the Sar. or Degree of the Eclrprick is in. If the Star or deg, of 
the Ec/:p1ick be under the Horizon, turn the Globe about rill 108 
degrees of the Equator paſs through the Meridian, then will 
the Star or deg,ot the Ec/rprick be above the Horizon: Lift up 
then the Circle of Poſition (as before,) to the Star or deg. of the 
Ecliptick, and the number of degrees of the Quadrant of Alti- 
rude, the Circle of Poſition cuts on the Eaſt fide, is the number 
of Circles of Poſition the Srar was under the Horizon on the Weſ? 
fide; or ſo many degrees as the Circle of Pofition cuts on the 
Quadrant of Alritude in the Weſt-fide the Horizon, is the num- 
ber of the Circles of Poſition the Srar,or degree of the Ecliptick, 
was under the Horizon on the Eaſt-fide. 


PROB. VII 


To find the Right Aſcenſions , the Oblique Aſcenſions, 
and the Declinations of the Planets. 


Xamine the Right Aſcenfions and Declinations of thoſe 
Pricks, made to repreſent each Planer, in Prob. 1. of this 
Book, and work by them as you were direCted to work by the 
8un, in Prob. 26, 27, 28, of the Second Book. "on 
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P R OB, VIIL 
How to Dirc& « Figure by the Globe. 


TE dircct a Figure, is to Examine how many degrees of 
the EquinoQtial are moved Eaſtwards or Weſtwards,while 
any Planet or Star in one Houſe comes to the Cuſp, or any other 
Point of any other Houſe. _ 

When you would direQt any Promittor to any Hylegraca/ 
Point, examine the degree of the Equator at the Meridian ; 
then turn about the Globe till the Promiztor come to the Hy/z 
gtacal Point, and examine again the Degree of the Equator at 
the Meridian; and by ſubrrating the Leſſer from the Grear- 
er, you will have the number of degrees that paſfed through 
the Meridian, while the place of. the Promz:t7or was brought to 
the Hy/egraca/ Point z and that number of degrees ſhall be the 
Arch of Direttion, 


Example. 


[ would drreft the Body of the Moon in our Figure aforefaid, 
to Medium Cylr, or the Tenth Houſe : I find by the Globe 
203 deprees zo minutes of the Equator at the Meridian with the 
Tenth Houſe, and turning the G/obe till the Prick made to re- 
preſent the Moor, come to the Meridian, I find 227 degrees 20 
minutes of the Equator come to the Meridian with it ; there- 
fore I ſubtrat the Leſfer from the Greater, v/z. 203 degrees 
30 minutes, from 227 degrees 20 minutes, and have remain- 
ing 23 degrees 50 minutes. 

This 23 degrees 50 minutes, ſhews that 23 Years 10 Months 
muſt expire, cer the Eftetts promiſed by the Moons preſent Po- 
—iar 7 {hall operate upon the Signification of the Tenth 

ouſe. 

If the Body of the Moon had been direfed to any other 
Point than the Meridian or Horizon ; you muſt have Elevated 
the Circle of Pofition to the Point propofed z and' have under- 
proped ir to-that Eleyation.and then have turned abour the G/obe 
rill the Prick repreſenting the Afoon, had come to the Circle of 
Pcfition ; and then thedegrees of the Equator that ſhould _ 

palle 
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patied through the Meridian whiles this Motion was making, 
ihould be the number of degrees of Direction ; and fignifhe 1n 
Time as atorefaid. 


PROB. IX. 
Of Revolutions ; ad how they are found by the Globe. 


Y a Revolution, is meant the Annual Converſion of the Su 
to the fame Place he was in at the Radix of any Buſineſs. 
When you would find a Revolution by the Globe, firſt find the 
Right Aſcenſion of Mid-Heaven at the Radix of the Buſineſs, 
uk Prob. 26. of the Second Book, you were diretted to find 
the Ri ht Aſcenſion of the Su7rz and- to it, add $7 degrees for 
every Var fince the Radix: Then SubtraCt 360 ſo oft as you 
can from the WW hole, and the Remains {hall be the Right Aſcen- 
fion of Mid-Heaven for the Annual Revolution. 

If you count the number of degrees of the Equator, contained 
between the Right Aſcenſion of the Mid-Heaven, and the Righr 
Aſcenſion of the Sun, and convert that number of degrees into 
Time, by allowing for every 15 d 1 Hour of Time, it will 
ſhew, it the Suns Place be on the Weftern-fide of the Meridi- 
an, the number of Hours and Minutes Afternoon the Revoluti- 
on ſhall happen on ; but, if on the Eaſt-fide the Meridian, the 
number of Hours and Minutes Beforenoon the Revolution ſhall 
happen on. 


PROB. X. 


How a Figure of Heaven may be Erefed by the Revolu- 
: lution thas found. 


= the d ofRight Aſcenſion of Mid-Heaven, and bring 
. it to the Meridian, 1o ſhall the Four Cardinal Points of 
the Globe, be the ſame with the Four Cardinal Points in Hea- 
ven, at the Time of the Revolution. The other Houſes are 
_ by the Circle of Poſition ; as in the firſt Probleme of this 


- The End of the Fourth Books The 
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Shewing the PraQical Uſe of the 


GLOBES SS. 


Applying them to the Solution of 
GNOMONICAL PROBLEMES. 


— —_———— 
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PRAFACE. 


D IALS are of two Sorts, Pendent, and Fixed, Pen- 
dent are ſuch as are Hung by the Hand, and Turned 
towards the Sun; that by its Beams darting through 
ſmall Pin-holes made for that purpoſe, the Hour of the Day 
may be found. Theſe are of two Sorts, Univerſal, and 
Parncular. | 

Univerſal Dials, are thoſe, commonly called EquinoCti- 
al or Ring-Dials: They are Uſed by Sea-men and Tra- 
vellers, that often ſhift Latitudes. 

Particular, are ſuch as are made, and only ſerve for Par- 
ticular Latitudzs. Of theſe Sorts are the ſeveral Dials de- 
ſcribed on Quadrants, Cilinders, &c. 

Fixed Dials ſhall be the Matter of this Diſcourſe ; and 
they are ſuch as are made upon Fixed Plains, and ſhew the 
Howr of the Day by a Stile, or Gnomon, made Parallel to 
the Axis of the World. 
| of 
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Of the ſeveral Kinds of Dyal Plains : And how you may 


know them. 

A Plain in Dyaling is that Flat whereon a Dy is. Deſcribed. 

There is ſome diſagreement among Old and Later Authors 
in the Naming of P/a:ns - For fome Name them according to 
the Great Circle in Heaven they Lye in, and others accordirg to 
the Sztuatron of the Poles of the Plains. Thus they which 
Name them according to the Grear Circle in Heaven their 
Plains Lye in, Call that an Horizontal Plain, which others call 
1 Vertical Plain, thoſe Vertical Platns, which others will Call 
Horizontal ;, and thoſe Polar, which others Call Equino#7a/. 

However they be Called ir matters not, fo you can but diſtin- 
guiſh their Kinds, which with a little Conſideration you may 
eaſily learn to do : For remembering but upon what Grounds 
either the Older or Later Authors gave their P/arns their 
Names, upon the ſame Grounds you may alſo learn to know 
them. I confeſs both ways admit of ſome juſt Exception againſt, 
for in the Older Rule, a Plain about the Pole, is called an Equz- 
notral Plain ;, when as to a ſudden apprehenſion it will Sound 
more Significant to Call it a Po/ar Plarn, as Later Authors do : 


. Again, Later Authors Call an Hor:zontal Plarin,a Vertical Plain. 


when as it Sounds more Significant to Call it an Horizontal 
Plaix, as Older Authors do : Becauſe it lies Flat upon the Ho- 
71Z0n : But I ſhall give you the Names according to both Rules, 
and leave you to your liberty to accept of which you pleaſe. 

Firſt therefore, you have an Equinottiu! Plarn, or otherwiſe 
called a Polar Plarrn, This P/ain hath two Frees, Upper and 
Under : Theſe two Faces lye in the P/a77 of the Equinottiel, 
the Upper Fzce beholding the Elevated Pole, the Under Face 
the Depreſſed Pole. | 

2. An Hori-ontal Plain, otherwiſe called a Vertical Plarn, it 
lies in the P/a:7 of the Horizon. direttly beholding the Zen7h. 

Erett Plains, otherwiſe called Horizontal Plarns, are the 
Sides of Walls,and theſe are of ſeven Sorts, v7z. 1. Eref Drref 
Fertical, -North or South. 2. Erett Diref, Eaſt or Weſt. 3. 
Fret Vertical Declining. 4. Eref Inclining Dire. 5. Erett 
Incliming Declining. 6. Erelltng Reclining Dire 7, Erect 
Reclining Declining. | 

3. Erett Vertical, North or South Diref, otherwiſe Cal'ed 
T Drret? 
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Direit North, or South Horizontals, behold the North or South 
Prreitly, and lye in the Eaſt or Weſt Azimuth. 

4. Ere&t Dire Eaſt or Weſt,otherwiſe called Direct Eaft or 
Weſt FquinoCtials, behold the Eaſt or Weſt Directly, and lycs 
in the Plain of the Meridian. having irs Poles in the Equinoctial, 

5. Erect Vertical Declining Plains.otherwiſe called Declining 
Horizontals, do not behold rhe North or South Directly, bur 
iiwerves trom them ſo much as the Azimuth Parallel to their 
Plains, ſwerves or declines from them. 

6. Erett Inclining Dire Plains, have the Upper-fide of their 
Plains Inclining, or coming towards you, and their Plains do ex- 
actly behold either the Eaſt, Weſt, North, or South. 

7. Ere&t Reclining Dirett Plains, have the Upper-fide of their 
Plains Reclining or falling trom you, and their Plains exactly 
bcholding either the Eaſt, Weſt, North, or South. 

S. Erect Reclining Declining, or Ere&t Inclining Declining 
Plains, are thoſe Plains which are either Inclining or Reclining, 
hur do not behold the Eaſt, Weſt, North, or South DireCtly, but 
{werve or decline more or leſs from them. 

9. Polar Plains are Parallel to the Axzs of the World, and to 
the Meridians that cuts the Eaſt and Weſt, or North and South 
Points of the Horizon. 

All theſe Kinds of Plains have two Faces; the one beholding 
the North Pole with the ſame reſpect that the other beholds the 
South Pole ; except the Equinottial Plain, which becauſe neither 
Pole is Elevated, hath but one Face; ' yet that one contains as 
many Hour Lines as rwo other Faces. 

Theſe two Faces, or Plains, will receive juſt 24 Hour-Lines, 
for the 24 Hour-Lines of Day and Night ; Br ſo much as the 
one Side or Face wanteth or exceedeth 12, the other Side ſhall 
either exceed or want of 12. 

Every Dial Plain is Parallel to the Horizon of ſome Conntry 
or other, of the Earth : Therefore a Dial made for any Hori- 
zon of the Earth, may be Ser to ſuch a Pofition, that it will 
thew you the Hour of the Day in yous own Habitation ; at 
leaſt for ſo long as the Sx, continues upon that Plain. | 

All Plains may be aptly demonſtrated by the Globe, by ſer- 
ting it _> 1 jg to all the Circles in Heaven, as by Prob. 2. 
of the Second Book ; for if _ imagine the Globe in that Poh- 
tion were preſt flat into the Plain of any Circle, that Flat ſhall 
repre- 
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repreſent a Dya! plarn, which ſhall be Called after the Name 
of that Circle it 1s preſt into. 

Thus it the Quadrant of Altitude be applyed ro any Degree 
of Azimuth, ard you imagine the Globe were preſt Flat to the 
edge of the Quadrant of Altitude, fo much as that Azimuth De 
clines from the Eaſt, Weſt, North, or South, in the Horizon, 
ſo much ſhall that Flat on the G/obe be ſaid to Decline either 
from the Eaſt, Weſt, North, or Sourh. Or it you imagine, 
the G/obe were preſt Flat down even with the P/arr of the Hor:- 
on, that Flat ſhall repreſent an Horizontal Plain , becauſe as 
was ſaid before, the P/ar7 lies in that Circle called the Hori 207. 

The S:yle or Gnomon,lis that ſtraight Wyer that caſts the Shu 
dow upon the Hour of the Day : Ir is always placed Parallel 
to the Axzs of the Wer ld. 

There are ſeveral ways to find the Situation of all P/arns ; 
but the Readieſt and Speedieft is by a C/rnatory. The Clinatory 
is made of a Square rd, as ABCD, of a good thicknels, 
and the larger the better ; between two of the Sides is deſcribed 
on the Center A a Luadrant, as E F, divided into go equal par:s 
or Degrees, which are fgured with 10, 20, 3o, to go ; and 
then back 1gain with the Complements of the ſame Numbers 
to 90 : Berween the Limb and the two Semi-diameters is made 4 
Round Box, into which a Magzetical Needle is fitted, and a Card 
of the Sea Compaſs, divided into 4 Nineties, beginning their 
Numbers at the Eaſ/t, Weſt, North, and South Points of the 
Compaſs, from which Points the oppoſite Sides of the C/inatory 
receive their Names of Eaſt, Weſt, North, and South. Ulpon the 
Center A, whereon the Quadrant was deſcribed, is faſtened a 
Plumb-line, having 4 Plumbet of Lead or Braſs faſtened to the 
end of it, which P/umb-/:ne is of ſuch Length, that the P/umer 
may fall juft into the Grove G H below the Luadrant, which is 
for that purpoſe made of ſuch a Depth, that the P/umer may ride 
freely within it, without ſtopping at the Sides of it. See the 
Figure annexed. 

With this C7ratory you may Examine the Situation of P/arrs : 
As if your Plain be Horizontal , it is Dirett : And then for the 
true Situating your Dya/, you have only the true North and 
South Line ro find : Which is done only by ſetting the C/znarory 
flat down upon theP/arz.and turning it rowards the Rightor Lett 
Hand, till you can bring a Nerth Point of the Needle to _ 
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juſt over the F/ower-de-luce, for then if you draw a Line by 


either ofthe Sides Parallel-to the Need!e, that Line ſhall be 
2 North and South Line. But herein reſpe& muſt be had to the 
Vartation of the Com ae in the Place you make your Dya/ : For 
if the North Point of the Needle ſwerves from the North Point 
of the WVorld, then have you not a true North and Sourh Line. 
But if in your Place there be no Variation of the North Point 
of the Needle from the North Point of the World, (as now it 
happens here at London ) then the Line drawn by the Side of 
_ Cinatory ( as aforeſaid ) ſhall be a true North and South 

ine. 

Bur admit there be Var/artion, Having by Prob. 19. of the 
Third Book found the number of Degrees of this Variation to- 


wards the E2ſt or Weſt,Count the ſame number of Degrees from 
the 
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the North Point inthe Card either to the Eaſtrwards or Weſt- 
wards; and note the Degree in the Card terminating ar that 
Number, for that Degree {hall be the Norzh Point, and its Op- 

fire Degree the Sourh Point : 90 Degrees from it either way 
hall be the Eaſt and Weſt Points. 

Therefore,whereas before you were direCted to turn the 
Clnatory.till the North Point of the Needle point to the Hower- 
de-luce on the Card, you muſt now turn ( or move ) the C/ina- 
tory, till the North Point of the Needle Hang juſt over the De- 
gree of Variation thus found ; and then a Line drawn, as afore- 
iaid, by the Side of the C/znatory Parallel rothe Needle, thall 
bea North and South Line, or ( to ſpeak more properly ) a 
Meridional Line. 

You may find a Merdian Line ſeveral other ways, as, F:r/?, 
If the Sz7 She juſt at Noon. hold upa P/umb-line lo as the Sha- 
dow of it may fall upon your Plain; and that Shadow ſhall be 
a Meridian Line. 

Secondly, on the Back-fide the C!inatory deſcribe a Circle, 
and draw a Line through the Center to both fides the Circum- 
ference ; Croſs this Line with another Line at Right Angles in 
the Center, fo {hall the Circle be divided into four equal parts. 
Theſe four parts you muſt mark with Eaſt, Weſt, North, South, 
and divide each of them into go Degrees. In the Center of-this 
Plain erect a ſtraight Wyer perpendicularly : When you would 
find a Meridian Line, examine by the 10 Prob. of the 2d Book, 
the Amplitude of the Suns Riſing or I the Ea/7 or 
Weſt Points, and waiting the juſt Rifing or Setting that Day, 
turn the Inſtrument about till the Shadow of the Wyer falls up- 
on the ſame Degree from the Eaſt or Weſt the Amplitude is 
of, for then the North and South Line in the Inſtrument, will 
be the ſame with the North and South Line in Heaven. 

Thirdly, by the Suns Azimuth : Find the Azimuth of the 
Sun by Prob. 22. of the Second Book : And at the ſame inſtant, 
turn the Inftrument till the Shadow of the Wyer fall upon the 
Degree on the Inſtrument, oppoſite to the Degree of the Syrs 
Azimuth, fo ſhall the Meridronal Line of the Inftrument agree 
with the Meridronal Line in Heaven. 

You may the ſame way work by the Azimuth of any Star : 
Only, whereas the Shadow of the Wyer thould fall upon the 
oppoſite Degree aforeſaid, now you muſt place a Szghr or Per- 
pendicular upon that oppoſite Degree.and turn the en a- 

ut 


cen 


I Tutoz toIftronomy and Geography. Book V. 


bour rill the Wyer ar the Center, the Szght in the oppolite De- 
gree of the Stars Azimuth. and the Star in Heaven, come into 
one {traighr Line, fo ſhall rhe Mer: dran Line of the Inſtrument, 
agree with the Meridional Line in Heaven. 

Fourthly, It may be found by any Szar Obſerved in the 
Meridian, if two Perpendiculars be erected in the Meridian 
Line of your Inſtrument, for then by turning the Inſtrument 
till the rwo Perpendiculars and the Srar come into a ſtraightLine, 
the Meridian Line ot your Inſtrument will be the fame with 
the Meridian Line in Heaven. See more Ways in Mr. Palmer 
on the Planiſphere ; Book 4. Chap. 7. 

It your Plain either Recline or Incline,apply one of the Sides 
of your Clinatory Parallel, to one of the Semi-diamerers of the 
Ouadrant to the Plain, in ſuch fort that the Plumb-line Hanging 
ar liberty, may tall upon the Circumference of the Luadrarr, 
tor then the number of Degrees of the Quadrant comprehended 
berween the Side of the £::2drant Parallel ro the Plain and rhe 
Plumb-line, ſhall be the number of Degrees of Reclination, it 
the Center of the Quady ant points Upwards ; or Inclinartion, it 
the Center points Downwards. 

It your Reclining or Inclining Plain Decline, Draw upon it a 
Line Parallei ro the Horizon,which you may do by applying the 
back fide ot the Clinatory, and Raihng or Deprefling the Center 
of the Quadrant, till the Plumb line Hang juſt upon one of rhe 
Semi-diameters. for then you may.by the Upper ſide of the Cli- 
natory,draw an Horizontal Line,it the Plain Incline,or by the Un- 
der fide, it it Recline. It it neither Incline nor Recline, you may 
draw an Horizontal Line both by the Upper and Under Sides 
of the Clinatory. Having drawn the Horizontal Line, apply the 
North fide of the Clinatory to: it, and it the North end of the 
Needle points directly towards the Plain,ir is then a South Plain. 
It the North point of the Needle points direGly from the Plain, 
itis a North Plain : But if it points towards the Egf?, it is an 
Eaji-Plain : It rowards the Te/t,a Weſt Plain : If it do not point 
directly either Ea/7, 1'e/t,North or South, then ſo many degrees 
as the Needle declines trom any of thoſe four Points, ro any of 
the other of theſe tour Poims, io many degrees is the declination 
of the Plain, with reſpect ( as aforetaid ) had to the Variation 
ot rhe Compals. 

Or it you find the Azimuth of the Sur, by its Altitude Ob- 
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ierved juft when irs Beams are coming on or goltig oft your 
Plain, that Azimuth ſhall be the Azimuth of your Plain. 

Or you may erect a Wyer EY on your Plain, 
and waittill the Shadow of that Wyer comes ro the Perpen- 
dicular with the Horizon, which you may examine by apply- 
ig 2 Plumb lineto it,for then the Shadow of the Plumb-line and 
the Shadow of the Perpendicular will be in one: Then raking 
the Altitude of the Sz, you may. by Prob. 22. of the Second 
Book, find its Azimuth, and thereby know _in what Azimuth 
the Plain of your Dyal lies: For the Azimuth your Plain lies in, 
is diftant from the Azimuth of the Sur juſt '5o degrees. 


PROR I. s 


How by one Poſition of the Globe, to find the Diſtances of 


the Hour-lines in a!l manner of Plains. 


Y O U may have Meridian Lines drawn from Pole to Pole, | 


through every 15 deg. of the EquinoCtial, to repreſent 
the Horary Motion of the Suz both day and night : And when 
the Pole of the G/obe is Elevated ro the Height of the Pole in 
any Place, and one of theſe Meridian Lines be brought to the 
Brazen Meridian, all the reſt of the Meridian Lines, ſhall Cur 
any Circle which you intend ſhall repreſent the Plain of a Dya/, 
in th? number of degrees on the ſame Circle, that each re- 
ſpective Hour-line is diſtant from the Noon-line Point in the 
ame Circle. 

Thus if you ſhould enquire the diſtance of the Honr-lines up- 
on an Horizontal Plain in Londor's Latitude; The Pole of the 
Globe ( as aforeſaid ) muſt be Elevated 514 d and one of 
the Meridian Lines(you may chuſe theVernal Colure) be brought 
to the Brazen Meridian, which being done, you are only to exa- 
mine in the Horizon (becauſe ir is an Horizontal Plain) at what 
diſtance from the Meridian (which in Horizontals is the Noon- 
line) the ſeveral Meridians drawn on the G/obe interſeEt the Ho- 
rizon,for that diſtance in Degrees, ſhall be the diftance on a Cir- 
cle divided into 360 degrees, that each reſpeCtive Hour-line 
muſt have from the Meridian,or a Noon-line choſen in the ſame 
Circle :And Lines drawn from the Center of that Circle through 
thoſe d ſhall be the Hour-lines of an Horizontal Plain. 

If itbe an EreQ DireC Sourh Dyal you enquire after; Keep- 
ing 
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ing the Globe in its former Poſition, apply the Quadrant of 
Altitude tothe Zenith, and its lower end to the Eaſt Point of 
the Horizon, for then ( as was ſhewed in the Preface ) by ima- 
gining the G/obe to be preſt Flat to the Graduated edge of the 
Ouadrant of Altitude, that Flat ſhall be 2 South Plain, and the 
number of the Meridian Curs in the Quadrant of Alri- 
tude,numbered from the Zenrrh Downwards,ſhall be the num- 
ber of Degrees that each Hour Line ſhall be diſtant from the 
Meridian or Noor-line in a Circle of 360 ; and Lines 
drawn from the Center of that Circle through thoſe Degrees, 
ſhall be the Hour Lines of Half the Day : The Hour Lines for 
the other Half of the Day, are of the fame diſtance from the 
Noon-line, with theſe; only they muſt be placed on the other 
hde the Noorn-line. 

It your Plain benot Drref, but Declines E2ft or Wef?, you 
muft number the Dec/rnation Eaſtwards or TWeſtwards re- 
ſpettively, in the Degrees of the Horizon, and (the Buadrant of 
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Altitude (crewed to the Zerrth, (as atorclaid,) bring the lower 
end of the Quadrant of A/iitude to the laid degrees of Necltna- 
tion, and the number of degr2.s cut by the Jler:&ars 1n the 


®uidrant of Altitude, (numbred downwards,) is the number of 


degrees that the Hour-Lines are diftant from the Noon-Line,in a 
Circle of 360 degrees : And Lines drawn from the Center ot that 
Circle through thoſe deg. be the Hour-Lines of halt the Day. 
And if you turn about the Quadrant of A/titude upon the Ze- 
nith Point, till the lower end of it come to the dg. of the {1o- 
r1z0n, oppoſite to the deg. of Declination found betore. the Ic 
ridian Lines on the Globe, (as before,) thall cut the Quadra: 
cr Altitude in the number of degrees (counted downward,) that 
each Hour-Line is diftant from the other fide the Noon Line : 
And Lines drawn from the Center of that Circle through thoſe 
degrees, ſhall be the Hour-Lines of the other halt of the Day. 

t your Plain Declrre, and alſo Rec/rne or Incline, you muſt 
uſe the Gnomontcal Semi-Ctrele, deſcribed in Prob. 12. which 
muſt be Elevated on the Quadrant of Altitude, when it is ſer to 
the Declination (as by the former Rule, according to the Com- 
plement of Rec/tnatien,or Inclination. But it your Plain be D:- 
re(t, and Reciine, or Inclize, it muſt be ſer to the Meridian, 
and the Meridians on the Globe,ſhall cut that Semi-Circle in the 
number of degrees counted frcm the QLuadrent of Altitude, it the 
Plain Declines,or from the Brazen Meridian,it it be Drrett, that 
the ſeveral Hour-Lines are diſtant from a Line Perpendicular to 
an Horizontal Line, in a Circle divided into 360 Degrees: Ard 
Lines drawn from the Centre through thoſe degrees, thall be the 
Hour-Lines of fuch Rec/ining or Inclining Plains. 

If your Plain be an Eaſt or IWeſt, either Dired or Declining ; 
or an Equinottial Plain (tor they are upon the matter all one, }you 
may better conceive how they are to Caets then make them 
by the G/obe, And for the help of your Fancy herein, take Mr. 
Blagrave's Conceit,who in,his Bock 6. Chap-$. very properly de- 
monftrates the Rules for projecting the Hour-Lines on theſe 
Plains. He propoſes to take 12Wyers bowed into exatt Circlz;all 
of equal Diameter, and ſet together at equal diftance one from 
ancther, in two oppoſite Points, as in two Poles, and to have a 
{traight Line to paſs from one Pole to another, as an Ax4s. Thelc 
12 Wyers ſhall repreſent 24 AMeridional 5:mi- Circles; Or in- 
G&eQ, they may repreſent the — Wd It &, Containing 24 Me- 
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ridiona Semi -Ciicies to be 
deſcribed on the Globe, as 
atoreſaid , ard it you place 
the Hori2or of the Globe 
Horrzrntal, ard the Norr! 
and Sourh Points of the 
Globe. towards the Aorth |/ 
and Sorzh Points in Hea- | 
ven, and bring one of theſe | 
Wyer Aecriarars direttly | 
under the BrazenAMeridian, 
and the Ax of this Wyer- |---+ $4.2 
(5/-be, in the Plain of the || 
Hcrizon.and faſten aThread 
in the middle of the Ax:s, 
that Thread drawn trom the 
middle of the Axzs by eve- *** 
ry one of theſeWyers, ſhall, 
it prolonged till it rouch dN o=»* Dear penerenarectenrriocsroos er eres 
E2ft and Ie? Line, drawn 
directly Under, or Over the 
Points Zemih or Nadir, 
point out on that Eaſt and 
Weſt Line, the diſtances of 
each Hour-line from the 1 2 
a Clock Line , and Lines drawn at Right Angles through that 
Eaft and Weft Line, thall be the Hour-Lines of an E2ft or 
Ieft Plain, or of an Equinoial Plain. 

The moving this Thread from Wyer to Wyer,repreſents the 


Motion of the Sz, which as it paſſes over all the Meridians, 
cauſes the Shadow of that Meridional Semi-circle which it is 
direQly Over, and the Axzs, and the Meridional Semi-ci 
direQtly Oppoſire to the Upper Meridional Semi-circle, to 

all into one ſtraight Lz7e; and upon what Point in the Eft and 
Weſt Line (mentioned before,) that Shadow-line ſhall is 
marked out by the Application of the Thread, as aforefaid ; and 
is an Hour-line on any of the aforeſaid Plains. 

It you underftand this Probleme rightly, you already know 
how to draw the Hour-lines upon all manner of Plains, and need 
no further InftruCtions,yer partly fearing a young Student ſhould 
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not clearly underitand thele Rules, and partly doubting (becauſe 
other Authors have been more Copious upon this Subject) that 
[ ihou!d be cenſured to be too ſparing of my Pains, it I thould 
{ightly rouch fo Eminent a Doctrine as Dzal/ing is : Theretore I 
thall more diſtinctly handle Dra//zzg by the Globe, according to 
the Way or Method that other Authors have T1ſed, and that at- 
ter ſo plain a manner, as polhibly my Genius can devile. 


PROB. 1. 
To make an EquinoCtial Dial. 


== a Circle, on a Square Board or Plain, as BCELD, 
and through A, the Center thereof, draw a ftraight Line 
Parallel roone ot the Sides, as BE; crols that ſtraight Line 
with another ſtraight Line, as C D art Right Angles, fo thall the 
Circle be divided into 4 <£qual parts. Divide each of theſe tour 
equal parts into go Dzgrecs, as in the Figure, This Circle {hall 

repreſent the Horizon. 
et a Wyer cxattly ——_— to the Center of the 
Plain, and thar VWyer ſhall be the Grnomor, or Srylc of the Dra!. 
Then Elevate one of the Poles of your G/obe into the Zemrh, 
and bring the EquinoCtial Co/are ro the Meridian. And becauſe 
in every Hours Time, 15 degr. of the Equator paſſes through 
the Meridian in Heaven, therefore turn the G/obe till 15 Deer. 
of the Equator pafles through the Meridian of your G/obe ;, 16 
{hall the Calure paſs by 15 Degr. of the Horizon alſo. Theretore 
from the Center of your Plain, draw ſtraight Lines through 
15 Degr. from one ol the Semi-diameters both ways, and thoſe 
ftraight Lines {hall be two Hour-Lines. Then turn the G/obe 
till 15 Degrees more of the Equator paſs through the Me- 
ridian, and you wilt find, as betore, the Co/ure i 15 Deer. 
r:5reof the Horizon; therefore on your Plain, number 15 De- 
grees fi my" hoth the tormer L:necs,and trom the Center 
cru fraight Lines through both thoſe 15 Degrees, and they 
{h2!! be wo Hour-Lines more. For all the other Hour-Lines,turn 
the C7/obewll 3 5 Degrees of the Equator, at a time paſs through 
the /i-»:dton, as bytore, and you will find, that for every 15 
Deer. of the Equator that paſſes through the Meridian,the Co/ur- 
will paſs through 15 Degrees mo Horizon : Theretore thoſe 
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-- Lines mvit be crawn trom the Cenmre, accoruing 
Succeihon ofevery 15 Degrect on your Plum. Havi! 
the Hour-Lines. you mav ft Fioures 1m them, berinning 
— ane ; ar XV $r-ormv CH SIETIEN , < Z 
n "yt *4 V OUT wet UT (11 I 33 T11 VE. Law 4.4 nm wh Va 
it with XH, and the next Hour T ine ro the Letr Hand w 
2 next HI. ©. to XI: And begin ag! 


. E*{ rill you come to the other XII. where v«:: 
then your Dy.2/ is finiſhed. S.c the Figure. 


This is an Univerſal Dral, and ſerves in all Latiry tes - the: 
Fore when you place it, you muſt ſet one of the X11's dow! 
wards, and the 4x#s Parallel to the Axzs of the KH"  /d. 

Bur note, both Faces of this Dra/ ought to ro t- Liviacd, and 
the G97 muſt appear on both Sides.,like the Sick in a Wh'r 
ligig, which Children uſe; or eHeyou muſt 11.77 it uphde down, 


ſo ott as the $7: patſes the Equinottzal. 
PROBE. 


Gnomonical P:oblemes. 


PROB. IL. 


To naic au Horiwontal Dal. 


the Center A of thar Circle draw a Mor 2. on 1 
a Clock Line} as BE, crois that Line at Right Angy)cs, with 1143 
ther Line,as CD; ſo ſhall your Circle be livided tao tour equ 2] 
parts ; divideeach of rhefe four parts into go degrees; to {inal 
the whole be divided into 360. Theſe 360 degrees reprefnt 
the 360 degrees of the Hurizon, Which a Mcridian Line 
irawn through the place of the $2, runs through in every 24 
Hours : The Motion of which 1Ter:dfon Line rhrough the De: 
grees of the Horizon, is kegular in a Parallel Sphere; tor in 
equal Time. it moves an <qual Space throughout the whole Cir 
cle, vs. it wil! paſs through 15 Degrees ut the Horizon in one 
Hours Time, (or which 1s all one,) whites 15 Degrees of the 
Equator paſſes rhrough the Meridran, as was thewed in the 1ait 
Probleme : But in an O/tgue Spheres Motion throngh the Ho 
rizon is Irregular. and that more or lefs, according rt the more 
or leſs Obliquity of the Sphere ; for tar .\ r7cards or Sviuthourds 
you may ſee this Meridian Line paſs through yo, 50. yea. 60 de- 
grees of the Horizon in one Hours Time, v2. whiles 15 De- 
grees of the Equator paſs through the Meridian ; bar in a- 
nother Hours Time, you will ſcarce have 4 or 5 Degrees pats 
through the Horizon, whiles 15 Degrees of the Equator pals 
through the Meridian. 

Bur that you may know the Motion of the Sur (repreſented 
by this Mcridian Line,) through the Horizon in all Lu: des ; 
Elevate the Pole ro the E/evarron of your Place, and chule in- 
Read of a Meridian Line through the Place of the Sur, the 
Vernal Colire to be your Meridian Line ; both becauſe ir is mutt 
viſible, and becauſe from thence the degrees of the Equator are 
begun to be numbered, fo that wharfoever Decimal D2zree of 
the Equator you light on at the Meridian, or elſewhere, you 
wil! find its number from that Co/ure already ſer down to your 
Hand, without either Adding to, or SubtraQting from it. Bring 
this Co/ure therefore to the Meridian, and the Index of rhe 
Hour Circle to 12 in the Hour Circle. Then turn the Globe 
Weſtwards 


|= 1G a Circle on your Plain, as CF 37, 2 | rhroh 
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Ieitroards,and 1o oft 45 15 _ of the Equator paſſes through 
the Meridien, fo oft you muſt examine whar degree of the Ho- 
rizon the Verna! Colure cuts ; and thoſe degrees and minutes fo 
cut by the Veral Calure, muſt be tound in the Circle CBDE, be 
ginning your Account or Reckoning at B towards D, and markt” 
with Pricks; through which Pricks, you muſt draw Lines from 
the Center A, and thoſe Lines ſhall be the Hour-Lines Afﬀter- 
noon. Then bring the Colure ro the Meridian again, to find 
the Forenoon Hour-Lines, and turn the Globe Eaſiteards, and fo 
oft as 15 degrees of the Equator paſſes through the Me- 
ridian; fooir you muſt examine what degrees of the Horizon 
the Verna! Colyre cuts; and thoſe degrees and minutes ſo cur 
by the Verna! Colure, muſt be found in the Circle CBDE, be- 
ginning your reckoning from B towards C, and marke with 
Pricks: Through which Pricks you muſt draw Lines from the 
Center A, and thoſe Lines {hall be the Forenoon Hour-Lines. 

Theſe Hour-Lines muſt be markt from the Meridian Line, 
01/5, the Line AB, which is the 12 a Clock Line towards D, 
with I,IL,TIL, ©. till you have numbred to the Hour of Sun- 
ſer (tound by Prob. 7. of the Second Book,) the Longeſt Day, 
and from the Meridian Line towards C with XI, X, IX, &«. 
till you have numbred to Swr-rifing the Longeſt Day. 

The S:3/e muſt be placed in the Center, and Elevated ſo many 
degrees above the Plain, as the Pole is Elevated above the Ho- 
r1zon of the Place. 

Example of the Whole. 

I would make an Horizronal! Dral for Londor's Latitude : 
Therefore I Elevate the North Pole 51% Degrees above the 
H-ri2-n, and bring the Vernal Colure tothe Meridian, and the 
I:dex of the Hour-Crrcle to 12 on the Howr-C7rcle. 

And rurning( 1 ja Clock, or till 15 © 11.40 

the Globe 2 / deg. of the Equa- 24-15 

Ie/teards, 3\ ter, paſs through / 38. 4\ from the 

till the In- YN 4 { the Meridian; I Y 53.36 ( Meridian. 

dex pounts 5 fa the Colure V7: 6 

to 6 _) cur the Horrz. in 90. 


Ticſe are the diſtances of the Hour-Lines from Noon till 6 at 
Night; and to theſe diſtances on the Plain (counting trom B 4 
| wards 
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wards D,) I make Pricks, and trom the Center 1 draw Lines 
through theſe Pricks; and theſe Lines are the Hour-Lines from 
12 to 6 Afternoon. Bur the $47 in the Longeſt Day thines till 
paſt $ at Night, as you may tind by Prob. 48. of the Second Book 
therefore here wants the rwo Evening Hour-lines; which tho' 
they may be found after the ſame way I found the tormer, (vis. 
by continuing the 'tuming the G/obe IWVeſiteards,) yer, that I 
may the ſooner reduce my IVerk to the P/ain, 1 count the num- 
ber of Degrees between the 7 a Clock Line and the 5 a Clock 
Line in the Circle on the P/ar7 , for the fame number of Degr. 
counted from D towards E, is the diſtance of the 7 2 Clock Hour- 
Line from the 6 a Clock Hour-Line; and the number of Deer. 
contained between the 6 a Clock Hour-Line and the 4 a Clock 
Hour-Line, is the diſtance of the 8 a Clock Hour-Line trom the 
6a Clock Hour-Line. 


"Or, T need not draw the 7 and $ a Clock Hour-Lines, till I 
have drawn the Forenoon Hour-Lines; for then, by laying 
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the edge ofa Ruler (that will reach through the oppoſite fide of 
the Plain,) ro the Morning 7 and 8 a Clock Hour-Lines, I 
may by the ſie of thar Ruler, draw Lines from the Center 
through the oppoſite {ide of the Plain, and thoſe Lines ſhall be 
the 7 2111 $ a Clock Hour-Lines Atrernoon. 

Having thus all the Afternoon Hour-Lines, I bring the Ferna! 
Clare to the Meridian again; fo thallthe Index again point to 
12. Therefore, as before, I turned the Globe IWeſtroards ; fo now 


turning it (11a Clock, or till 15(" 11.40 
Eftwards, \: {got the Equator \ 24.15 / 
rill che z- )} $\ paſs through the J 38. 4 \ from the 
dex points ) 8 { Meridian, I find \ 53.35 ( Merid. 
r0 / \ the Colure Cut the / 71. 6 

6 )J} Horrtzon in SO, 

Theſe are the ditt2nces of the Hour-Lines from Noon to 6 a 
Clock in the Morning, and theſe diſtances, I ſ2:k in the Cir- 
cle of the Plain, (counting from the Noon-Line B towards C,) 
and mark them with Pricks; through which Pricks (as before, ) 
] draw Lines from the Center to the outhide Plain; and tholz 
Linesſhall be the Hour-Lines. 

Or, having the diftance ot all the Afternoon Hour-Lines,I have 
alto the diftance of all the Forznoon Hour-Lines from-the Mer:- 
d117;, as you may tee, by comparing the two former Tables : 
For the 1 2 Clock Hour-Line Afternoon, is equidiſtant from the 
Merid. or Noon-Line, with the 11 a Clock Hour-Line before 
Noon, v2. they are both 11 deg. 40 minures diſtant from the 
Noon-Line, and the 2 2 Clock Hour-Line Atrernoon, is from the 
Noon-Line, equidiſtant with the 10 a Clock Hour-Line Betore- 
noon ; for they are both 24 deg. 15 minutes diftant from the 
Alerid. or Noon-Line; and fo all the other Morning Hour-Lines 
are diftant trom the Noon-Lines, by the ſame ſpace that the 
{ame number of Atternoon Hour-Lines (told trom the Mer:- 
dian on the contrary fide the Noon-Line.) are diſtant trom 
Meridian. | 

Whence it follows.thart finge (as aforeſaid )the ſame number of 
Hour Lines after 6 at Night, and before 6 in the Morning, have 
the ſame diſtance trom the 6 a Clock Line. that the ſame number 
of Hour-Lines betpre 6 ar Nightand atrer 6 in the Morning. have 
from the 6 x Clock Line; and fince rhe ſame number of ”"_ 

| ines 
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Lines before Noon are equidiſtant from the Meridian or 
Noon Line by the ſame ſpace of Degrees that the ſame number 
of Hour-lines Afternoon are, it follows (1 ſay ) thet having 
found the diſtance of the Six Hour-lines cither before or «fter 
Noon,you have alſo given the diſtance of all the ocherhou:-lines. 
If you will have the half Hour-lines placed on your Dy-:/, 
you muſt turn the Glebe till the /ndex points to every half Hour 
inthe Hour: circle, as well as to the whole, and examine the De» 
grees of the Har52.0n Cut by the Yernal Colure, as you dil for the 
whole Hours ; and in like manner transfer them to your Plasn. 
Having thus drawn all the Hour-lines, 1 count from the 
Ncon-line 51: Degrees, the Elevation of the Pole here at 
London; and from tie Center A, I draw a ſtraight Line, as A F 
through theſe 51.5 Degrees for the Gnomon or Style, and pro» 
long it to the fartheſt extent of the Plain: From this Gnomon 
or Style 1 let fall a Perpendicular upon the Noon-line as F G 
(this Perpendicular is called the Suvſtyle) and this Perpendicu- 
lar and its Baſs (which is the Noon-line) and Hypothenuſa 
(which is the Gnomon) ſhall make a Triangle, which being ere- 
R:d upoa the Baſe, ſo as the Suby/e may ſtand Perpendicular 
to the Plain, the Hypothenuſa A F ſhall be the Gnomen, and be 
Parallel to the Ax of the World; and caſt a ſhadow upoa the 
Hour of the Day. 
PROB., IV. 


To make an Erect Direct South Dyal. 


Raw on your Plain an Horizontal Lineas CAD, as was 
ſhewed ia the Preface : In the middle of this Line ( as 

at A) deſcribe as on a Ceater the Semi-circle CBD *- Fromche 
Center A let fall a Perpendicular, which ſhall divide the Semi- 
Circle into two Quadrants, each of which 2xadrants you mult 
Civide into go Degrees. Then Rectiſie the Globe, Quadraxt of 
Altitude, Colure and Heour- Index, thus, Elevate the Pole of the 
Globe to the Latitude of your place, and ſcrew the Quadrant of 
A'titude to the Zenith. Thea bring the Yernal Colure to the 
Meridian, and the Index of the Howr.crrole, to the Hour of 12 
in the Howr-circle, fo ſhall your: Globe, Auadrant of Altitude, 
Colure, and Howur-Index be Reftified. And thus you mult at 
ways Rectifie them for the making o moſt forts of Dyalsb , me 
; Glove. 
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Globe, Then to make an Erei# Dire& South Dyal, Bring the 
lower end of the Quadrant of Altitude to the Weſt Point of 
the Horizon ; and turn the Globe Weſtwaras till the Index points 
to all the Hours Afternoon; and examine in waat numbers of 
Degrees from the Zenith the Colure Cuts the Quadrant of AM. 
titude when the Index Points to each Hour: for a Line drawn 
ſrom the Center A through the ſame number of Degrees 
reckoned frem the Perpendicular AB (which is the 12 a 
Clock Line) towards D on the Plain, ſhall be the ſame Hour- 
Lines the /-4ex points at. 

Thus in our Latizude, wit, Fi; Drgrees the Pernal Celure 
being brought to the Aferidian and tlie Index tO 12, 


If you turn the {* 1 Clock,or till 150 g.18 
Globe IWeſt- \ 2/Deg.of the Equr' I 13: F 
w.r4s, till the ! 3\. cor paſs through /32. 5Ycounted from 
Index Points \Y 4 the Meridian,theC 48. o3the Zenith. 
to 5\Colure will Cute 67. 4 

6 Jche Q#44.of Ale,in C 90. 
And theſe are the diſtances of the afternoon Hour lines, which 
you muſt transfer to the Eaſt ſide of your Plain, viz. from B to- 
wards D; and draw Lines from the Center A through theſe di- 
ſtances; and theſe Lines ſhall be your After Noon Hour-Lines, 

Note (once for all) when the Colure goes off that Circle you 
examine the Hour diſtances in, the S«z will Shine no longer 
uvpo1 that Plain; as in this example, thc Colzre goes off the 
deb of Altitude at 6 a Clock, therefore the Sun will not 
Shine longer than till 6 a Clock upon this Plain. 

The Hour-Lines before Noon have the ſame diſtance from 
the Meridian that the After Noon Hour-Lines have, as was 
ſhewed in the laſt Probleme: Only they muſt be counted from 
B towards C, and drawn on the Weſt ſide the Noon-Line. 


Otherwiſe. 


You may reduce all Verticals into Horizontals, if you Elevate 
the Pole of the Globe to the Complement of the Zaritude of 
your Place; and bcing the Yernal Colure to the Meridian under 
the Horizon, and the Inaex of the How Circle to 12; and =_ 

the 
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the Globe Weftwards, for as the Index palles through every 
Hour on the Hour-circle, the Colure ſhews in the Horizon the 
diſtance of the ſeveral Afternoon Hour-lines from the Meri- 
dian Or 12 a Clock-line, in the Circ!e on your Plain, numbred 
fromBtoD: And Lines drawn from tie Center through theſe 
diſtances 0a your Plain, thall be the Afternoon Hour-lines of 


'our Dyal. 
, 4 E xanple, 


London?s Latitude is 51 Degrees,-its Complement to go is 
33'. Therefore Elevate the Pole 38! Degrees above the Ho- 
rizen, and bring the YVernal Colure to the Meridian under the 
Horizon, and the /ndex of the Hour-circle to 12 on the Hour 
Circle, Then 


Turning i ”)JaClock: or till is (" 9g 18 from the inter- 
the Globe \ 2 / Deg. of the Equa- \ 19.15 / ſeftion of the 


Weftwards, _ tor paſs through J 32. 5\ Meridian and 
till the /n- Y4 the Meridian; I \ 48. © { the Horizon, as 
aex points / 5 \ find the Colare Cut / 67. c \ in the former 
to 6 )the Horizon In 90. Table. 


And theſe are the diſtances of the 6 Hours-lincs from the 
Alcridian ; as you may ſee in this Figure. 


—_— Mt... A, 


Wa 


fl 
Wl 


By this Ex«mple you may ſee it is eaſy to reduce Perricals 1n- 
to Horizontals : And Horszontals into Verticals : For this Erect 
Direft South Dyal is an Horizontal Dyal to thoſe People that In- 
habic go Deg. hm us, viz. tn the Sourh Latirnde of 387 Deg. - 
Then make a Triangle , Wn the Noon Line —_— 

2 (= 
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Baſe : From it count the Complement of the Poles Elevation, vir, 
33? Degrees, and through them draw the Line AF, from the . 
Center A which ſhall be the Hypothenuſa ; then ler fall a Per- 
pendicular upon the Noon Line A B, fo is your Triangle 
made. If this Triangle be ereted py upon the 
Bzſe or Noon Line, the Hypothenuſa A F ſhall ſtand parallel 
to the Axis of the World, and caſt a Shadow upon the Hour of 
the Day: 


PROB. V. 
To make an EreQt Direct North Dyal. 


F the Ere# Dire South Dyal were turned towards the 
North, and the Line CAD were turned downwards, and 
the Line marked with 7 be now marked with 5, and the Line 
$ with 4, andthe Line 5 with 7, and the Line 4 with 8, then 
have youof it a North Erect Dire Dyal. 
All the other Hour Lines in this Dyal are Uſzleſs, becauſe 
the Sun in our Latitnde Shines on a North Face the longeſt 
Day only before 6 in the Morning, and after 6 at Night. 


PROB. VI. 
To make an Exeft Direct Eaſt Dyal. 


Heſe ſorts of Dya!s may better be Cemonſtrated than made 

by the Globe ;, unleſs the Axis of your Globe were acceſ- 

Cble, as in the I//yer-Glebe, ſpecified in Prob. 1. of this Book ; 

therefore when you would make an Ea or IWWeſ?- Dya!, or a 
Polar-Dyal. 

Provide a ſquare Board; as ABCD, draw the ſtraight 
Line e f upon it parallel to the ſides A C, and BD, and juſt 
in the middle between them : Croſs this ſtraight Line at Right 
Angles with anotier ſtraight Line, as g h, quite through the 
Board. 

Upon this Board with a little Pitch or Wax faſten the Semi- 
Circle of Poſition, ſoas both the Poles thereof may lie in the Line 
g h, and the middle of the Semi-Circle marked oo may lie upc 1 
theLige e f ſo ſhall ; be the Ceater of the Semi-Cirele of Poſits » 
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Io this Center make a imall Hole through the Board, fit to re- 


ccivea Wyer or a Nail : So may you with the Circle of Poſits. 
ox ths fitted, and the fide C D applied toa Line of Contingence 
Elevated to the Height of the Equsne#ial, draw Lines from the 


Center through every 15 Degrees of the Circle of Poſitzom; and 
by continuing them interſect the Line of Contingence in the 
points from whence the Hour Lines of an Eaft or Weſt Dyal 
is to be drawn. 


Example. 


would make an Ere& Diref# Eaxft Dyal for London's Lati- 
tude, Therefore l faſten a Plumb-line a litcle above the place 


/ 


F: 


LO 


on the Wall where I intend to make my Dyal, and wait till it 
Hangs quietly before the Wall : Then if the Line be rubbed with 
Chalk (like a Carpenters Line) I may by holding the Plumbes 
end cloſe tothe Wall,and ſtraining it pretty ſtiff, ſtrike w_ - A 

raigns 


_— 
- _— aj mr wm 


A £610; ro Aircneny and Geography. Bcok V- 


ſtraigi line as Carpenters do. This line ſhall be a Perp-acic: - 
i-r2sE F: Icaute a conrenient point in tals Perpe:diculary 2s 
zLt G, fora Cinicr: Whercon I J:fcrihe an occult ArctazBI, 
tics Arch malt cContuia the numb. of iDegiees of the El.yitt- 
o1 of the Equinzettial counted between H and I, (wiica in our 
Lwitaie is 38!) Thecefore in 2 Qrazrart of the ſume Ritter 
with the occulc Arca I mceſure 35; Degrees, and fer them cf 
iatie Plan trom H intt.e Perpendicuiar trol: Tan froml te 
the Center G in the Pern2ny.culur, 1 drew the Prick-live ll G, 
a30n4ihis Line ſhll repreſent the Axzs of the 13; [1+ I crols this 
Axis 2t Right Angels with theLineG K, and draw it from G 
to &, foloag 2s I poſſibly can: This Line ſhall be the Contin- 
£en:-l:re. 1 fada convenient place 1n this Contingent-line, as at 
V I. cowhichl1 apply the ſide of the Board C eD, ſo as that the 
point e may ly juſt upon V1 in the Conringent-line , and having 
a T hree faſtned in the Center of the Semi-cercle of Poſition, 1 
draw that Tired ſtraight over the firſt 15 Deg. of the Circle of 
Poſiti:n, numbred fromo towards b, and where the Thred Cuts 
the Centingent-line I make a Mark, for that Mark ſhall be the 
Mark for ihz 7 a Clock Line. From thence I remove the Thred 
to 30 Degrees of the S:mi-circle, and draw it through the Con- 
e:nzent-line, and where it Cuts the Contincenr-line, there ſhall 
be che Mark for the8 a Clock-line., From thence | remove the 
Thred to 45 Degrees of the Semi-circle and draw it thiough 
the Conrinzent-line, and where it Cuts the Contingent-line there 
{zl} be the Mark for tke 9 a Clock-line. From thence in like 
manner I remove the Thred to 60 and 75, and where the Thred 
Cuts the Contingent-l:ne ſhall be the Mark for 10 and 11 a Clock- 
Lines. The 12 a Clock-line cannot be drawn on this Plain, as 
you may ſee, if you apply the Thred to go Degrees, for though 
you ſhould draw it ont never ſo far, yet would it never touch 
the Contingent-line, becauſe it is Parzllel to the Line s b, and 
Lines Paralicl never meer. 4 

But b«cauſe ta our Larzrade, the Sun Riſes before 4 in the 
Morning, therefore two Hour-lines are yet wanting, viz. 5 and 
4 which I may find either by applying the Thred firſt to 15, 
and next to 30 Degrees from o towards g in the Sewi-citcle, 
and ſo Marking where it Cuts the Contingent-dine,as before : Or 
elſe by transferring the diſtance of the ſame number of Hour- 
Lines from the 6 a Clock-line zlready drawn on the fide e /), 
to the {ide e gy as in Prob. 2. of this Book is more fully ſhewed. 


Having 
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Having thus Marked out on ihe Contragent-line the Gtiancts 
of each Hour, I craw a Line p=rallzl to the Contingent-line, ard 
draw Lines from every Hour Markt on the Conringenr to 
croſs the Comtingent-l:ne at Right Angles, and continue each 
Line to the Line parallel to the Contingent ; and theſe Lincs 
ſhall be the Hour Lines of an Eft Plain. To theſe Huuc Lines 
[ ſet Figuces, as in the Scheme may be ſeen. 

The Style DK of this Dyal (as well as of others) muſt 
ſtan4 parallel to the Axis of the Iorld: It muſt be alſo parallel 
to all the Hour Lines, and ſtand direQly over the 6 a Clock 
Line, and that ſo hizh as in the diflance between the Center 
of the S:mi-C:rcle of Poſition and the poiat where the 6 3a 
Clock Line Cuts the Contsngent-line: Or ( which is all oe ) 
at ſuch 2n Height as when it is laid Flat down upon the P/a-1; 
it may juſt ceach the g a Clock Line. 


PROB. VII. 
Ts make an Erct Dirett Welt Dyal. 


N Eref# Dire Weſt Dyal is the ſame in all reſpects 

wich an Ere# Diref# Eaſt Dyal; only as the Eaſt ſhews 

the Fore-noon Hours , the IWef , ſhews the Afternoou- 
Hours. 

Thus if you ſhould draw the E+7# Dyalon any tranſparent 
Plain, as on Glaſs, Horn, or an oyled Paper, on the one Side 
will appear an Ea? Dyal, and on the other a Weſt; only the F1- 
gures (as was ſaid before) muſt be changed; for that which 
in the Eaft Dyal is 11, in the IVe# muſt be 1: that which in 
the Eaft Dyal is :0, in the Weſt muſt be 2: that which ia che 
Eaſt Dyal 1s 9, inthe Weſt muſt be three : Cc. 


PROB. VIII. 
To mark, a Polar Dyal- 


Olar Dyels are Horizontal Dyals under the Equinoftial : 
They are of :he ſame kind with Faſt and Weft Dyals; On- 
ly whereas Eft and Weſt Dy a's have but the Hovr Lines of Half 


the Longeſt Day deſcribed on them, theſe have all the = 
ines 


af AR. - 4 
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ſtraigr line as Carpenters do. This line ſhall be a Perp-acic: - 
I-r2$EF: Icaute a conrenieat point in Tais Perpe.:diculiry, 7s 
at G, for a Cinicr: Whercon I C:icrihe an occult Arctaz BI, 
tizcS Aica malt Ccntula the numbir ot iDegices of the Elyitt 
©: of the Equinztral counted between H and I, (wiica in our 
Leitaieis3S!) Thecetore in 2 Qr4arar' of the ſeme Rica 
witu the occult Arca I meeture 35; Degrees, and fer them ct 
iatthe Fun trom H in tte Perpeidicuiar rol: Tacn froml tee 
thz Ccnter G in the Perponyl. cular, I draw mae Prick-lirel G, 
andlifn Line hI] reprefent the Arts of che 31's; ii: 1 crofs this 
Ax 3t Right Angels with theLineG K, and draw it from G 
to &, fo lions 2s I poſſibly can: This Line ſhall be the Conr:/n- 
£en:-lone. | and 3 convenient place In this Conrzngent- line, as at 
V' I. comhichl1 apply the fide of the Board C eD, ſo as that the 
point e may ly juſt upon. V | in the Conringent-line;, and having 
a IT hree faſtned 1n the Center of the Semi-circle of Poſition, 1 
craw that Trred ſtraight over the firſt 15 Deg. of the Circle cf 
Po/iti:, numbred fromo towards b, and where the Thred Cuts 
the Centingent-line I make a Mark, for that Mark ſhall be the 
M3rk for hz >a Clock Line. Fromthence I rzmove the Thred 
ro 30 Dzgrees of the S:mi-circle, and Craw it throvgh the Con- 
e:n;ent-line, and where it Cuts the Cortincent-line, there ſhall 
be che Mark for thne8 a Cleck-line. From thence 1 remove the 
Thred to 45 Degrees of the Semi-circle and draw it thiough 
the Con:ingent-lane, and where it Cuts the Contingent-line there 
ſl be the Mark for tke 9 a Clock-linz. From thence in like 
manner I remove the IT hred to 60 and 75, and where the Thred 
Cuts the Contingent-!:ne ſhall be the Mark for 10 and 11 a Clock- 
Lines. The 12 a Clock-line cannot be drawn on this Plain, as 
you may ſee, if you apply the Thred to go Degrees, for thongh 
you thould draw it out never ſo far, yet would it never touch 
the Con:ingent-line, becauſe it is Parzllc] to the Line s b, and 
Lines Parallel never meet. E 
But b<cauſe ta cur Laisrade, the Sin Riſes before 4 in the 
Morning, therefore two Hour-lines are yet wanting, viz. 5 and 
4 which I may find either by 2pplying the Thred firſt to 15, 
and next to 30 Degrees from o towards g in the Sewi-citcle, 
and ſo Marking where it Cuts the Conringent-dire,as before : Or 
elle by transferring the diſtance of the ſame number of Hour- 
Lices from the 6 a Clock-line zlready drawn on the fide e 3, 
£0 the Ide e gy 25 10 Prob. 2. cf this Book is more fully ſhewed. 


Having 
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Having thus Marked our on ne Contragent-l{ine the Utitancts 
cf each Hour, I draw a Line p-rallz} to the Contingent-line, ard 
draw Lines from every Hour Markt on the Contingent to 
croſs the Comringent-l:ne at Right Angles, and continue each 
Line to the Line parallel to the Contingent ; and theſe Lincs 
ſhall be the Hour Lines of an Eft Plain. To theſe Huur Lines 
[ ſet Figuces, as in the Scheme may be ſeen. 

The S:yz/e DK of this Dyal (as well as of others) muſt 
ſtan1 parallel to the Axis of the Iorld: It muſt be alſo parallel 
to all the Hour Lines, and ſtand direRly over the 6 a Clock 
Line, and that ſo hizh as in the diflance between the Center 
of the S:mi-C:rcle of Poſition and the poiat where the 6 a 
Clock Line Cuts the Contangent-line: Or ( which is all owe ) 
at ſuch 2n Height as when it is laid Flat down upon the Pla; 
it may juſt reach the 9 a Clock Line. 


PROB. VII. 
Ts make an Erct Diret Welt Dyal. 


=_— Ere Dire Weſt Dyal is the ſame in all reſpcQs 
wich an Ere# Diref# Eaſt Dyal; only as the Eaſt ſhews 
the Fore-noon Hours , the IWef , ſhews the Afﬀternoou- 
Hours. 

Thus if you ſhould draw the Ex Dyal on any tranſparent 
Plain, as on Glaſs, Horn, or an oyled Paper, on the one Side 
will appear an Ea? Dya!l, and on the other a Weſt ;, only the F1- 
gures (as was ſaid before) muſt be changed ; for that which 
in the Eaft Dyal is 11, in the Ve? muſt be 1: that which in 
the Eaft Dyal is :o, in the Weff muſt be 2: that which ia the 
Eaſt Dyal 1s 9, in the Weſt muſt be three : Ec. 


PROB. VIII. 
To mark, a Polar Dyal- 


ST Dyels are Horizental Dyals under the Equinettsal : 
They are of :he ſame kind with Faſt and Weft Dyals; On- 
ly whereas Eaft and IVeſt Dy a's have but the Hovr Lines of Half 


the Longeſt Day deſcribed on them, theſe have all the _ 
ines 
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Lines of the whole Day; and are marked on both ſides the 
Noon Liae; as in the following Figure. 

Tie Sryis of this Dya: mult R:nd over the Noon Line, Pa- 
ralilz] co tae Plain ; forthen it will aiſo be Parallel to the Axis 
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of the WWer'a; And its Highth above the Plain muſt be the di- 
ſtance between the Center of the Semi-Circle and the point in 
the Contingent-Line Cut by the Noon-Line. Burt I have in- 
{erted the Figure, which alone is ſofficient inſtruftions. 


FEREOR IL 
To make EreCt South Dyals,Declining Eaſtwards or Weſtwards, 


Raw on your Plain an Horizontal-line, and on it deſcribe 
a Semi-circle, as you were t2ught in Prob. 4. 

Then ReQtifie the Globe, Quadrant of Altitude, Colure, and 
Heur- Index, as by the ſame Probleme: And bring the lower 
ead of the Quadr.int of Altirade tothe Deg. of Declination from 
the North point in the Horizon Eaſtwards or Weſftwards ; for 
then the Quadrant of Altitude ſhall repreſent a Plain Declinins 
from the North Eaftwards, or 'eftwards accordingly. Then 
turn the Globe Eaftwards, ti!l the Index of the Hcwur-circle 
poiats to all the Hours before Noon, and examine in what 
number of Degrees from the Zenith the Colare Cuts the 2ua- 
arent of Altitude, when the [ndex points to each Hour, for a 
Line drawn from the Center A through the ſame num- 
ber 
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cr of Degrees reckoned from the Perpendicular A B, which 
is the 12 2a Clock Line towards C on the Plain, ſhall be the 
{:zz Hour Lines the Index points at. 


F xample. 


1 would make an Er:&# Dya! Declining from the N-rtb to- 
wards the Ef 63 Degrees: The Globe, Quadrant of Atitude, 
Vernz! Celure, and Hour Index ReCtihed, as before 1 bring the 
lower end of the Quadrant of 4lrirude to 63 Degrees counted 
from the Norrh Point of the Horizon rowards the Ea/# : Then 


11] a Clock: ortill is \ 9.43 
| turn the | 10 | Degrees of the E- | 19. © 
Gicbe Exjf-1 9 quator paſs through ?5+37 | counted from 
v.rds tills 8 >the Aferidian, andy 35.10 the Zenith 
the Index|} | find the Celurey 45-56 Be 
points to | 6| Cut the Quadrant? | 60.15 
| 5Jof Altitude in 79-453 


And theſe arethe diſtances of the Fore-noon Hour-lines which 
I ſeek in the Wef#-tide of the Plain, viz. from B towards C 
and through theſe diſtances I draw Lines from the Center, and 
thete Lines thall be the Fore-noon Hour-lines. 

Now herein is a ditference between Declining Dya!s, and Di- 
re Dyals ; For having found the diſtances of the Hour-lines 
for one Half of the Day, be it either for Before-noon, or Af- 
ter-no0n in a DireF Dzal, you have alſo found the diſtances 
for the other Half Day ; becauſe, as was faid, Prob. z. Equal 
number of Hours have equal diftance from the Noon-line:Bur 
in Ovc/ining Dyals it is not ſo ; becauſe the Sun remaining lon- 
Ecr upon thart ſide of the Plain which it Declines to,than it doth 
upon the contrary Side, there will be a greater number of 
Hour-lines upon it, and by conſequence the diſtance of the 
Hour-lines lefs than on the contrary Side of the Plain. 

Therefore for finding the After-noo nHour-lines,] turn abour 
the Quadranz of Altitude upon the Zenith Point, till the lower 
cnd of it Come to the ee of the H:rizcn oppoſite to that 
Deg. of Declination that the Quadrant of Altitude was placed at 
when I ſought the Fore-noon Hour-Lines, viz. to 63 Degrees 

Y counted 
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counted from tho DT” 5 LOWATrc I the 177 7 , and brirg the Vere] 


Coare _I CL, HAS F, 6.48, a=d the ».icx \ 4 bctorc I (O10, 


Then, 


a»: C J aCack. or 5 ee. of the( 11.25 ; 
torn: : gr my ye "T5 es as * ) counted 
ha; S # ©. pats et "oh Ig Tae &.- - 4 trom eos 
Fg probe 4 find the Cer: r: Cur )4g.20 jones 

4 " 3£34x; Of 45:3! Ny "$.58 


Ard itiſe are _ diftar CS of tne After Noon Hour Links, 


which diſta: NCes [ ſeek in the Ez7 Side of the P/zir, viz. from 
B toWards D ( (as before) and fo drawing Lines from the Cen- 
ter A thre ugh theſe diſtances, I have all the Afternoon Hour 
Lincs ailo Erawn on my 7. zi 

You may note, that this P/4in is Capable to receive no more 
= Jar Lines After Noon el an +; for when the Cc.we gocs off 
he he feadra ”; of l:irude, the Sun goes of theſe kind of P/.:ins. 


To theſe Hour Lincs I fer their Numbers, as you may ice 


Th en to find both the diſtarces of the Sz *37er line from the 

2 Clock line, and the Elz ration of the $: 1:e above the P/37», 

ing the Ce/ure ro the number of Degrees of the P.s ins Decl.- 
N2r1cm, counted in the H:riz:n from "the $ Seurb Point to the 
E5 's Point, and the Q's adrant of Altituae to the Degrees of the 
P.:ins Deciins:icn,counted in the Horizon trom he Ne r:2 Pont 
rowards the Ez*, ſo ſhall the Qu:drant of 47:itade and the C.- 
re Cur <ach other at Right Angles; and th& ; NUN! Qcr of Dee. 
CO rehen Ged berween the Colure and the Zex:tb in the Rea 
dren: c ih +{:ue, ſhall be the number of Degrees berween the 
S:, TRb Line and the 12 a Clock Line, which in this Exams. 
iS 19 Degrees 45 Min.and the num DET of Degrees compreche Ei 
Ge ec. b=rween the Quadrant cf cltitude and the Pc/e, counted in 


< Clare ſh 1 be the numb<r of Degrees that the S:4.: 1570 be 
Ee” hore the Pls; 7, VV hich 1 1n this Exam. 20 > 35 D< grecs, 
&O Min. Whereforc,tor the diſtance of the Seb. 1r Linc trom 


ne 12 2 Ciock Line, I count 1n the Circle fron: the 12 4 Clock 
Line in the co ruarary ide of the Plain, 4.5%. un the ifs 2 LIC, Oc- 
caute theP lain Declines towards the Ez# | 19 Des, +5 AlIn, as 
at D, and through that number of Degrees ar. ! dis from whe 
Center A, I draw the Line AG, which ſha!l be c.- $25; wr 
Line: And from the Su;/? 7-7 Line(either way)l numb ;; Dc- 

grees 40 Min. the Elevatio a of the Sty7e abure the PLin, and 
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»«} through theſe Degrees and Minutes I draw from the Center 
12 A,the Line A F, for the S:y/e or Gnemen ; Then 1 ler tail the Per- 
pengicular FG upon the Subty/e AG : Sois there a Triangle 
=® ' 73 | 
Ac 'S p 
om | 
CN DJ & 4 | 
Jur D, _ 
Ore = DS \ ; 
ott =D MT? Wihoo - | 
> Xx WW _I 
made, which it ir be creed Perpendicular upon the Sub/*y/e 
the AG, the $:3/: AF ſhall be Parallel ro the 4xx of the Ford, 
in, and caſt a Shadow upon the Hour of the Day. 
Chi Here you may {ce that in Declining Dyals the S:y/: doth nor 
ons tznd at the ſame Elzvation above the Plan, that it dorh in 
the EreZ Direc? Dy.:!;; neither doth it ſtand over the 12 a Clock 
nt Line, bur twerves from it towards the Quarter of Dec/;nation. 
WES 
ICC, 4 
'S PROB. X. 
tt 
tie Zo make a South Ere&t Dyal, Declining Eaſtwards or 
da Weltwards. 
"i S in Prob. 5. an Fre# DireZ North Dya! hath the {.unc 
) be Declination that an Ere& Dire& Senrb Dyal hath, and 
ID Giffers only in the placing the Figwres of the Hour Lines : 
om SO 2 Seurb Er:& Dyal that Declines Eaftw.rds, or Weſtward, 
JEN Ciffers from a Nerth Ere#t Dyal that Dec/ines Eaftwards, or 
0c- V:*wards, the ſame number of Degrees, only in placing the 
. 4 Hour Lines at the fame diſtance on the contrary Side of rhe 
wh P/:/n, and by tranſpoſing the Figares of 11 for 1: 10 for 2: 
er 9 for 3, &c. 


Thus, if you draw upon Glafs, Horn, or an Oiled Paper, 
ne North Dyal Declining Eaſftward:, 25 in the foregoing Pro- 
: bleme, 


mae ry 
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bleme, and place ir to irs due Situation, the Back Side of it 

ſhall be a Sexto Dyal Declining towards the He*# to many 

Degrecs as the atoreſaid Dec!ines rowards the Ea? ; and the 
_only gifercnce in it will be the Figares of the Houz Lines; 
Was laid before. 


"4 
£5, hs. A. 


Dy P R OB. XI. 
— ' In. "Pe" 
= "To mak: Dire Reclining or Inclining Dyals. 
» 
. V..* 2M T 2 Y. &© ” yY. » - 4 
8 ir Rec:ining OIL inciinme Dyal; are the ſame with Ere3 


Dire# Dyals that are made tor the Latizude of ſome 0- 
ther Places : The L27irude of which Places are ether More 
than the Li:i:ude of your Place it the Plain Recline, or cls if 
the Plain Incline; and that in ſuch a Proportion as the Arch 
of Reclinatien or Inclination of your Plain 1s. 

Thus a Dire# South Dy! Reclining 10 Degrees in Len. ns 
Latitude, wiz. 51% Degrees, is an Ere? Direc} Dzai made tor 
the Lairude of 614 Degrees: And a Direc Scuro Dyai Incii- 
ning 10 Degrees in the Latitude 5 15 Degrees,is an Ere& D:re3 
Dyal in the Latitude 415 Degrees ; and is ro be made accord- 
ing to the Directions in Prob. 4. a 


PROB. XIL 


To mate Declining Reclining, or Declining Inclining 
Dyals. 


HE diſtances of che Hour Lines either for a Dec/.ning 
Reci.ning P.ain, Or a Declining Inclining Plain, may molt 

eaiily be tound upon the P/ain of the H:rizen. Thar is, (25 
ſome Authors it, ) by the Horizontal Dyai, by changing 
the Circics of the Gl:zbe one into another : So as the P/g;n of 
the H.rizcn may ſerve to repreſent the Dys] Plain; Yet this 
way not being Natural, becauſe you muſt admir one Circic 
to be ancther, and that in Young Learners might ſoinctimes 
breed 2 little difficulty, Gemmsa Friſizs, Metizs and Blezu have 
preſcribed a thin Braſs Plate ro be made, equal to a Sem;-Cir- 
cl: of the Equine7ia!/, and divided from the Middle Point ot 
it either way into go Degrees, which may not unproperly be 
called a Gnomenical Semi-Circle, Thus Sceau-Cuccle my de 
, wee 


Book V. Gnomonical P:oblemes. 


bowed cloſe t the Body of the Giche intoa S2mi-Circular Form, 
and to ſet to any Recl;niztion Or Incliniztion, and then it will re- 
preſent a Rec/ining or Inclining Plain : And by the motion of 
theCoiare through the {oreral Degrees of this Semi-Circle the 
dittinces of the Hour lines may be tound : Thus, 

The Glove Quadrant of Aiituae, Corure, and Hour Index ReNti- 
red ; as by Prob. 4. Bring the lower end of the Quad-anc of 
Airitude to the degree in the Horizon of the P-ains Dec!inat :- 
er, if vour P/aim be a Scurb Deciini'ng Inciiner, Or a Nor: De- 
c/ining Reciiner, and count onthe Quaurant of Altitude from the 
Zinicz downwards the number of Degrees of Rec/ina:in, or 
inc/ination,and to that number of Deg. bring the middle of the 
Gnomonical Semi-circle, and let the ends of it Cut the Horizon 
0:cither fide in the Degrees of the Plains Azimut, {0 ſhall the 
Gromonical-Semicircle repreſent your Reclining or Inclining 
P.:in. And fo oft as 15 Degrees of the Equator palles through 
he Aferid:an, fo oft thall you enquier what Deg. of the Gno- 
mrical ſemi-Circle the Colure Cuts; for ſo many Degrees aſun- 

zr muſt the ſeveral reſpe&ive Hour Lines of a Reclining De- 
clining Plain be in a Semi-Circle divided into 180 Degrees. 

Bur it your P:./» be a Sour Declining Recliner, or a North 
Decliner Incl;ner, Bring the Q#.:irant of Aritude to the Deg. 
of the Heorizom oppoiite to the Degree of the P/ainsDeclination 
(becauſe rhe Upper fide of the Plain lies beyond the Zenxirh) 
counted from the $::4 Point in the Sexrb Reciiner: and from 
the Nerrb point in North Incliners, 

Then find the Heig+: of the Style, and place of the Subfile : 
thas, keep vour G»:monica! Sem. Circle in its Potion : Bur 
rurn the Q424r:n7 of A/ritude about on the Zenith point till the 
Lower end of it comes to the Deg. of the Hpriz:n oppoſite to 
the Deg. it was placed at b<tore, and turn about the Globe ci! 
the Col/wre Cur the Qradranc cf Altitude above the Horizon in 
the number of Degrees the Pizin Reclines from the Zen:th; 1y 
ſhall the C:{wrs Cur the Gnemeniend Sem;-Circizat Right An- 
gles; then Count theDegrees contianced between the middle of 
the Gnomericaz! Semi-C:rcle and the Celure, tor that number ot 
Deg. is the diſtance of the $«4/?;/e trom a Perpendicular Line 
in the middle of your P/2in, and muſt be placed 1/:fwards of 
the ſaid Perpendicularif your Pain decline trom the South Eaft- 
wards; Or Eaftward:, if your Plain Decline trom the Sourb "_ 

YU'a7 G7 
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2'ird:. Then Odſerve how many Degrees are contained " 
rwen the Semi-Circle ard th e P:l: - Tor that number of De- 
grees is the number or Degrees chatthe S:3/: is ro be Elevated 


2bove the S$*6,*;/ 


Examwd'e. 


Here at Londen, | would make a Dy: :/ upon A P.ain Dec !in; n> 


from the Seuth ExFararys 30 Degrees, and Reclining from the 
Z.cmite 20 ky L:nan; Is ritude '5 5 1+ Degrees: There- 
. tore, having on the Pliin detcribed a Semi- Circle, Ec. aS Was 
I direct. d Prob f. | Nettie the Gicbe, _—_ :arant of Altitude . 
s C:iure and Hur index, as by the fame probleme, and bring g the 


, lower er.d of the Qu, uarant of A.iituce tO zZO Degrees from the 
Ner:tb Point of the H:yi2cn towards the pI ef , becauſe thar *s$ 
the Deg. oppotte to the Degree of the Plains Deelinat: warty 


%* 


1 1039 Degrees from the Sourb Ez/#wards, and I bring the mid- 


#1 ele of the Gn: monica! Semi-Cir: {eto 20 Degrees ot the Qu.:- 
| | arant of ai:iruie counted from the Zen: W downwards towards 
. the Horiz.n, and the ends of the Gnomenical Samnd-Cirets, co the 
Degrecs of 43imu:s the Plain lies in the Horizon, vis. to 30 


Degrees trom the Eaft Point Nerthwards, and to 30 Degrkes 

trom the H** Point Sow: £2W47@5, {o ſhall 11 Degrees 10 Mi- 

nutes of the Gnomonical Semi-Circle be compreherded berwen 
| | the Quacrant of Altitude and the Braſen Meridian: Thele 11 
231 | Degrees 12 Minutes ſhew that the 12 a Clock Line is di 
; | ſtant from the Perpendicular A B 11 Degrecs 10 Minutes : 
Then to find all the Fore-Noon Hour Lines, 


| 1113 a Clock; or rilli*\t;. 8) 
| I turn the | 10 | Deg. of the Equa- | 18.56 | counted from 
F Gl:be Eaii-| 9 \ ro pals chrough 22.37 [the midle of 
| 2wards tills 8 >the Afridian; and< 26.52, the Gncmonic.! 
| the Index|] 7 | tind the Cclure Curt | 32.37 | Semi-Circle. 
1 POINTS LO 6 the Gnomonica!Sem;- at: 4 

Ki | 51 Circle 1n | 62.43 | 


\ And thcſe are the diſtances of the Fore-Noon Hour _—_ " 

F which Uittances you may ict pricks on the Ve tde the $ 

' | ;-Circlz ot the Plain, viz. from B to C. 
; Tile 
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The Atrer Noon Hour Lincs are found by bringing tie Co- 


kurt again to the )cr;Þ. 33, all :d the icx 0; ihe Hour Circle tO 
I >« i [d)4 b tnen, 


a Clock, or till 15 Deg. of C «5.45 5 counted from 
the Z44ato- paſs thr rough F_ge ie middle of 
the Aterid "1 fnd the Co.ur > Gen, 
Curt the Gremor.. Sern.=C; - 2h ano 


turning the Glove 
if: iearas £1] the 
1 46x pounts tO 


+ 4 $4 = 


WW 


And theſe are the diſtanc.s of the After Noon Hour Lines ; 
2nd muſt all bur the 1 2 Clock Hour Line be PriCKk 'd down 
ar their reſpective ditances, un the Eaſt de the Plain, vis. 
tom B ro D: But becaute the "ure COMCS nat to the mid- 
dle of the Gnem:nica, Semi-Circle bt. tore the hiſt 1$ Degrecs 
of the > Enuatcr pals through th e fer; a: 7” attcr 2 . There- 
tore che 1 a Clock muſt ſtard 5 Degrees 45 Minutes on the 
11754 {ide of the Matos And tor this Cauſe 1 made diſtin- 
tion with a Line berwers the 1 a Clock, 


i 
| 


and the 2 a Clock, in the foregoing Table. Thcn 1 Ecaw 
_—_— rom the Center \, through every one vt th were Pr ICK> 

© Sem1- Ct Cle, and they ſhall be the Hour Liucs 05 1s 
ay '7 Rcc! ining Plain. 

H. (\ ing draw n the Hour Lines,l remove the Quaaurant of 72.- 
*':ude tothe Degree of the Hor:242, oppolite to the Deg. it Wa+ 
at tbefore, viz. to 30 Degrees from the Sorry Ear arals whict 
is fo much as the Pain Declines Eaſtward: ; > Buc 1 ict the Gn 
m.nicas Seri;j-Circle tand as it did: And t azning avout the 
Gove 
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Globe till the Colure Cut the Quadront of Alritude in 20 Degrees, 
Counted from the Horizen Upwards ; vis. the Degrees of Re- 
<inaticn, | fird 18 Degrees 40 Min. contained berween the 
middle of the Gnomenicas S:mi-C:ircle and the Brazen Meriaior, 
which is the diſtance of the S»5/3/e from the Perpendicular ; 
And I find the Gnemenic.:i Semi-Circle Curt the Celure 1n 1; 
Degrees 49 Minutes from the Pete, which is the Heighth that 
the S:y/e muſt be raiſcd over the Sub/5/e ; Therefore I Prick 
07 inthe Semi-Curcle on the P/ain, the diſtance of rhe Sab/5/e 
18 Degrees 40 Minutes from the Perpendicular Ward, bc- 
cauſe this Piain Declines Eaftwards : And from the Center A, 
{ draw through that Prick the Line A E,which ſhall be the $»- 
£3/e, and from this Swb3/e ( either way ) I count in the Semt- 
Circle on the P/ain 13 Degrees 49 Minutes, and there make 
2 Prick : Then from the Center A, I draw through thar Prick 
the Line A F, to repreſent the S:y/e or Gncmcn : Then 1 ler fall 
the Perpendicular FG upon the Su4/2z1e AG ; ſo is a Triangle 
made, which if it be erected Perpendicularly upon the $«5- 
1/2 AG, the S:3k AF ſhall be Parallel ro the Axs of the I-12, 
and caſt a Shadow upon the Hour ot the Day. 
Having made this Dya!, you have made four ſeveral Dya!: ; 
whereof this is one ; And his Oppolite, viz. Nerth Declining 
Yeftwards 30 Degrees !nc:ining to the Heorizen 50 Degrecs 15 
another : The Scuro Dec:ining Wiſftwards 32 Degrees Rec:.ning 
trom the Zez::h 20 Degrees is another: And his Oppoſite, viz. 
Norch Dec!/;ming Eaftwards 30 Degrees inclining to the Herizes 
-2 Degrees is the other. 


PROB. XI. 
To make a Dyal «pen a Declining Inclining Plain. 


HE Precepts for making thcſe Dya!: are delivered in the 
foregoing Probl.me : Therefore we ſhall at firſt come 
ro an Example. 

I would make a Dyz/ upon a Plain in Lendens Lotitude, De- 
c:ining trom the Seurb Hertwards 25 Degrees, ard inc..ning 
roWaics the Hcrizon by the ſpace of an Arch containing 14 
Degrees. Having firſt deſcribed on the Pi:in a Scmi-Citcle, 
as Was drrected, Prob. 4 I Reftifhe the Glcbe, Quidran; of 


- 

- 

LO 
LEE * # 
LE 


MJ *0 i.e" 


O 
_ 45. ROC 


Book V. Gnomonical Pzoblemes. 169 


cV 

-ecs, Xltitude, Colure, and Homr-Index, as by the ſame Probleme, 

Re. and bring the lower end of the Quadrant of Altitude to the De- 

the gree of the Plains Declimstion, viz. to2;5 Degrees counted from 

tian, the Scutb Ioftweards, and the ends of the Gnomonics! Sem:- 

lar; circle, to the Degrees of Azimrb, berween which the Flajn lics, | 


172 viz.t0 25 Degrees from the Weſt Norrbwards, and 25 Degrecs | 
that from the Ezſt Southwards ; and the middle of the Gncnagnici! | 


rick Semi-circle to the Degree of the Plains Inclination, vis. 14, Dc- : 
le grees counted from the Zenitrb downwards on the Qu2drant of ' 
a bc- Al:itude : Then counting the ces of the Gnomonica! Sem, } 


* & Circle Contained berween the middle of the ſameandthe Brazen 
: Meridian, 1 find 5 Degrees zo Minutes; Therefore I number 


Sub. [ 
boy in the Semi-Circle deſcribed on the Plain from the Perpendi- | 
nake cular Weſtwards, 5 Degrees 3o Minutes, viz. from B to C, q 


[ 
[ 
+ |} and there place ther: aClock-line. For finding all the Fore- q 
= Noon Hour diſtances |; 
[ 


ole | | 
og IT tura the(r1 )aClock, or till r5 Deg. of the(* 20. 5 Y countedfrom 
«wy Glabe Kafi= ) 10( £9x3. paſs through the Aeri- ) 36. 7 the midd'e of | 
cridy ward: till the ). 9 dan and find theColure Cut ) 56.24 { the Gromens.Q. 1. 
hurxpointsto ( 8 Jthe Gromem Semi-Circls in 56 31 Jmncecircle, ' | 
in . And thele are the diſtances of all the Fore-Noon Hour 
he Lines, ro which ſeveral diſtances I made Pricks on the //e# | | 
* wh ide rhe Semi-Circle on the Plain, viz. from B ro C. | 
- $#, 


46 The After-noon Hour Linesare found bringing the Colure 
£ il" azain to the Meridian and the Index of the Howr-circle to 12. 


For then 
turning the þ 8 cues po ag a De. O 6.29) countedfrom i 
Glebe Weft- | ; | Seo 05 Iau | 22..e þ.che middle of 
wards till . pals through the Afe- ; *5 >the Gnome mt- | 
N. Y* 1 ridian, 1 find the Co-? 327 ayer 
the Tudexjs = " 1523.39 j cal Semi-Cir- 
points to 6 | inre ut te Gncmons- | 57: ole. 
n the k73 cab Seri-cirele in 84.633 


And theſe are the diſtances of the Afrexmoon Hour:Lines 
: D*- | which Lalfo Prickdown ar their reſpeRive diſtances from the 
"gs | Parpendicubar Bafhwinrde;ait} from Browards D on the Plom, 


S 14 ng os fromthe \Center A-through all the 
10.0, Þ Pricks, Lhavealtthe'Hour Lines thar this Plain will ſs of. 
ne of Z aving 


S #8; 4 
bo 0.06 


J 
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Having drawn the Hour: Lines, 1 remove the lower end of 
the Quadrant of Altitude to the Deg..of the Horizon oppoſite to 
the Degree it was at before,viz. to 25 from the North 
Ezfiwards, which is ſo: much as the Declimation is Weſtward; 
but I let the Gnomonical Semi Cirele ſtand as it did; and turn 
abour the Globe till che Co/wre-Curs rhe Quadrant of Altitude in 
1 4 Degrees counted from the Horizon upwards, which is the 
inc!;nation of the Plain: Then 1 find z4 Degrees 3 Minutes 
comprehended berween the middle of the Gnormical Semi- 
Circle and the Breſen Meridian, which is the diſtance of the 
Subſft3l: from: the Perpendicular ; and. this diſtance I count 
Weftwards on the Plain, becauſe the middle of the Semi-Circle 
lies /Vof wards on the Globe, and draw the Line AG through it 
for the S#b/f5le: And 1 find the Gnomonical Semi-Circle Cut the 
Colure in 48 Degrees 5 Minures for the Height that the Syk 
mult be Elevatedover theSubſyle. Therefore make a Prick on 
the Plain 48 Degrees,s Minures diſtant from the SubFyle, and 
through that Prick 1 draw the Line AF ro repreſent the #y/e or 
Gnomin, Then L let. fall rhe Perpendicular F G upon the Sub- 
fjle A G, fo is there a Triangle made ; which if1t be EreCted 


. A 2 
yy 


| 
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. 
' 
> 
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P ly the Subftzle A G the Style AF fhall be 
ore 1x38 of the War and caſt a Shadow upon the 
Hour of the Day. 

Having made this Dyel you have alſo four Dyals made ; 5 
well as in the former Probleme: For this is one; ard it's oppo- 
lite, viz.Nerth Declining Eaftwards 2.5 Degrees, Reclining 76 De- 
grees3s another; The Seweb Declining Eaftwards. 2.5 _— 
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Incliner 14 Degrees is another, and its oppolite, viz. Nerth De- 


clining Weſtwards 2.5 Degrees Declining 76 Degrees is another. 
PROB. XIV. 


To find in what Place of the Earth, avy manner of Plain 
that in your Habitation #s #ot Horizontal, fþ2/! be 
Horizontal. 


TT was ſaid in the Preface that all manner of Plains however 
| Situate,are parellel ro fome Country or other on theEarrh: 
Therefore all manner of Plains are indeed Horizonta! Plains 
and the diſtances of rhe Hour Lines to be deſcribed on them 
may be found asthe diſtancesofthe HourLinesofthe Horizontal 
Dyal in Prob.3.1t reſts now toearn in what Place of the Ezrrh 
any Plain that isnot Horizontal inyour Habitation ſhall become 
Herizental : And for help of your Underſtanding hercin, 
Take theſe following R 

1. If your Plain be Ere& Dire& Norrh,or South, it ſhall be 
an Horizental in the ſame Longitude at yo Degreesdiſtance on 
the Meridian (counted from the Zenith of your Place) through 
the Equinoftial. See an Example of this in Prob .4. where I 
have reducedan Ere& Dire&t Dyal, to att Horizontal. Thus an 
Ere& Plain under the Pole is an Horizontal under the Equater; 
and an Erc& Dire@ in 80 Degrees North Latitude isintheſam e 
Lengitude an Horizomal at 10 Degrees South Latitude. An Erect 
Dire& in 50 Degrees Nerth Latitude, is in the fame Longitud , 
an Horizontal at 2c Degrees South Latitude: and fo to any oth: r 
Degrees of Lztitu:le (as aforclaid) till you come to 45 Degrecs 
Latitude, where an Ere& 1s an Firizontal,and an Horizontal an 
Ere#: Only as the Hour Lines of the Horizentel being turned 
Downwards ) are numbred from the Right Hard rowards 
the Lefr in the Ere& Direct Dyal they are numbred irom the 
the Left Hand rowards the Righ. 

2. If your Plaon be Erect Declining, ic ſhall be an Horizontal 
Plain at that point on the Glbe Which is againſt the Degree 
of Declination, fouud in the Horizes. 

Bur note, If your P/ain Declines Weſtwards, the Swn comes 
looner to the Meridian of it, than to the Meridian of the oo 

; Z 2 vrhere 
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where it becomes an Herizent«l Plain, and that by ſo many 
Hours or Minutes as the Degrees of the difference of Lengitude 
berween the two Places converted into Time amounts tO, If ir 
Declines Eaftward, the Sun Comes fomuch later to the Meridian 
of it: Add for this Cauſe (though the making this Dyal be the 
fame with an Her:z.ontal Dyal for another place, yer in Reſpe& 
of Time) there will be a dif-rence berwen. them. 


Example. 


I would make the North Dyal Declining Eaſt 63 Degrees, as 
in Prob 9g. by the Plain of the Horizon: Firſt I feek 1n what 
Place of the Earth it ſhall become an Horizomeal Plain: Thus, I 
FElevare the Pole of the Glcbe 51 4 Degrees above the Horizon, 
and bring the Vernal Colure ro the Meridien;then 1 count from 
the South Point in the Herizon Eaffwards 27 Degrees, and 0n- 
the Point on the Globe direly againſt thoſe 27 DegreesI make 
a Prick for the place where a Plain that Declines 63 mo 
trom the Nor:b Eaft wards at Londen ſhall be Horizontal ; or 
which is all one, this Deckning Plain at London ſhall ly in the 
Horizcs of that Prick: This Pnick for diſtinRion fake we ſhall 
hereafter call the Horizontal Place : Fhen by Prob. 1 of the Se- 
cord Book,l examine the Latitnde and Longitude of this Hori- 
zonral Placeandiind Latitude 313 40 Seurb; and Longitnde from 
the Celzre 33 Degrees, which is the difference of Longitude 


. between Lindon and the Horizontal Place: which being con- 


verted 1nto T:we, by allowing for every 15. Degrees x. Hour 
of Time, gives 2 Hours 12 Minures that the Sw# comes ſooner 
to the Atridien of the Horizontal Place, than to the Meridian 
of the P/ain at Londen ; fo that when it is 12 a Clock There, 
« will be bur g a Clock 48. Minutes Here; when 1 2.a Clock. 
Here, it will be 2.2 Clock x2. Minutcs There, &Cc. 
Havingthus foundin whiat Longitude from London and Lati- 
td this Plain is Parallel ro the Herizon, I ſeek the diſtance of 
the Hour-lines upon the Plzim of the Horizon. Thus,l Elkvate 
the Pole of the Globe tothe Heightof the Pole inthe Horizons 
Place, Viz. 33 Degrees 40 Minutes, and bring the Horizontal 
Place on the Glebe to the Meridian, and the Index of the Hor 
Circle 10 12. Then 1 examine the of the Horizow the Co- 
here Cuts, and and it 194 fromthe Sourh Weſtwards, =_ 19+ 
grees 


3 2 5&oHy |S! 
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Deny {ents the Aferidian Line of the Horizontal Place: 
And alſo the Sw5/y/ar Line here at London; Therefore this 
r94. Degrees I count from the Perpendicular A B of the Plain, 
and from the Center A draw the Line A G through rhem ; 
Becauſe from this Line on the Plajy all the Hour Lincs muſt 
be numbred, ard nor(as all along hitherto) trom the Perpen» 
dicular of the Pla's. Then 

11,2 Clock; ortill i5 ro. 2 
wrning the\ 10 FDeg. of the Equa-\ 0.45 
Globe Eaſft- } 9 ror paſs through } 6.12 counted from 

i 8{ the MAeridian; INt5.256 the Meridian. 

the Index { 7 \find the Colwref 26.11 

6” Cut the Horizon © 40.30 

s 1n 60. © 


And'theſe are the diſtances of the Foor-noon Hour Lines ; 
which diſtances [ transfer by Pricks to the Pl/ain.Butas in Prob.. 
9. I ſought the diſtances from the Perpendicular on the Plain, 
fo now 1n this Caſe ( as was faid before ) 1 feek them from the 
S«bfyle, and through theſe Pricks I draw Lines from the Cen- 
ter, a$in other Dyals, and theſe Lines ſhall be the Fore-Noon 
Hour Lines. 

To find the After-noon Hour diſtances, I bring the Heri- 
2.:ntel Places on the Globe agaia to the Meridian, and the I- 
mn  B-Croeto 12, and "ASS 
wrang - )}a CK, OF Til og Leg. of the( 31. F counted 
Globe W:fte 2 tor thro the Mes 46.32 
TE AER Eons 
Index points to 4 ) Hwrizen in 95.37 3* 

And theſe are diſtances of all the After-noon Hour Lines; 
which I alſo transfer to thePlin, counting them from the Sub- 


#yle, and draw Lines from the Center A through the diſtan- 


cc and rheſe Lines ſhall be the After-noon Hour Lines. 
Then from the S«b/tyle 1 count the Degrees and Minutes of 
the Latitude of the Horizontal Place, v1z. 3 3 Degrees, and 
through theſe Degrees and Minutes I draw the Line AF from. 
the Center A for the Style : Then from the Size I let fall the 
Perpendicular FG up9n the Su+yle,{o.is there aTriangle n.ade 
which if it be erccted perpendicularly upon rhe Subſtite A G, 
the S&ryfle AF ſhall be parellcl ro the Axis of the World, and. 
caſt a ſhadow upon the Hour of the Day. = 
Js . 
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3. If your Pl:in be a Diret# Recliner Seck in the Lengirude 
of your Place the Com to 90 of your PlaizsReclmarien, 
For there a dir:# Recliner becomes an Horizontal Plain. 

4. If your Plain be a Declining Rec/iner: The Globe and Qua. 
dran; of Aitirnde Rectiied, Bring your Habiration on the Ter. 
reftrial Globe to the Meridian, and the Quadrams Altitude to 
the Declnatien, as by rhe Sccord Rule in this Probleme; and 
count upwards.on the Raudren? of Altitude the Reclination, and 
there make a prick on the Globe by the {ide of rhe Quadrant of 
A1ritude, for at that prick on the Globe the Declining Reciner 
ſhall become anFHorizoxa! Plain ; then examine the Laticude of 
that Prick, as by . x. of rhe 2d. Book, and the differerce 
of Longitude, as by prob.g. of the 3d Book, and convert the 
difference of Longitude into Time, by allowing for every 1 
Degreesthours 77we, for every Degree 4 Minutcs Time, and (0 
proportionably, fo ſhall you know what Hours and Minutes 
the Szx comes ſooner or later ro the Meredian of your Habi- 
ration than to the Meridian of that Place where it becomes an 
Heriz.omtal Plaim; Sooner, if the Globe were turned Eaftzard:; 
but Larer if it where turned Weftward:. 

Having thus found our where this Plein becomesFHerizen al, 
make your Dyal to this Plain, as by the ſccond Rule in this 
Problkme : Find alſo the Style, as is there directed. 

- 5. If your Plain be a Declining Incliner, the Glebe and 
Quadrant of Altitude Retihed, Bring the Co/are ro the Aerie 
dias and the Quadrant of Altitude to the Degree of the He- 
par 4 Fr tothe Degree of theP/:insDechinaticn,ar.d count 
upV on the Quadrant of Altitude the Degrees Of Isclincti- 
en,and make a Prick there;For in the 2 ipode: of that Prick 
(found as by Prob. 29 of the Second Book) thar Declining In- 
cliner ſhall become an Horizontal Plain. Then find the Lati- 
tude and difference of ixde of this Antipedes, by the for- 
mer Rule,and make a Dys/ to that Plzin,as by the ſecond Rule 
wnthis Probleme. Find alſo the Sty/c,as rherein dircfted. 
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PROB. XV. 


To make a Dyal on the Ceeling of a Room, where the 
Dire&t Bcams of the Sun never come. 


Ird ſome hr yum in the 7ran/um of a Window 
F m0: a {mall rou = of Looking-Glaſs,about the 
igncls of a Groar, or lefs, fo as it may lic exattly Horizontal: 
The point in the middle of this Glz/5 we will mark A, and 
for diſtintions fake (with Mr Pa/mer) call ic Ncd»s. Through 
this Nedss you muſt draw a- Meridian Line on the Floor, Thus: 
a plumb-line in the Window exactly over Nodss, and 

the ow that the Plumb-line caſts on the Floor juſt ac 
Noon will be a Acridiawm-line; Or you may find a Afridian- 
line otherwiſe, as by the Preface. Having drawn the Miridian- 
kne on the Floor,. finda Afridiaw-line on the Ceeling, thus: 
Hold a plumb-line to the Ceeling, over that end of the Meri- 
diaw-line next the Window; If the Plumber Hang not exactly 
on the Xeridian-line on theFloor remove yourhand on theCeel- 
ing one way or other, as you ſee cauſerill it do hang quietly juſt 
over it, and at the peint where the Plumb-line touches the 
Ceeling make a mark,as at B,rhat mark B ſhall be direRly over 
the Meridian-line on the Floor: then remove your Plumb-line 
to the other end of the Meridian-line on the Floor, and find a 
point on the Ceeling diretly over it, as you did the former 
Point, as at C, and through thele rwo point B and C on the 
—_— and ftriks a Line Blacke with Small-Coul orany 
other as Carpenrersdo)and that Line BC on the Ceeling 
ſhall bea Merid. line as well as that on the Floor: "Then examine 
the Alcitude of the Equinedtialas by. prob. 6. of the Second Book 


you did the Merid. A/ritwde ofthe Sen, and faſten aString juſt on 


the Nodzs, and remove that String in the \&ridian-line on the 
Ceeling till it have the ſame Elevation in a Quadrant, that the 
hg hath in your Habitation, and through the point 

re the String touches the Meridian-line inthe Ceeling ſhall 
a Line be drawn at right Angels with the AMerid. to repreient, 
the EquinoGia/Line. Thas in our Leticude the Elevation of the 
Equater being 38% Degrees; I remove the String taſtned ro 
the Nodus forwards or backwards in the Meridien-line of the 


Ccecling. 
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Cecling, till the Plumb-line of a Quadrant when one of the 
F6&:s are arpiicd ro thenring Falk epon 33+ Degrees,and then 
L 8nd it cu theAfrid es ime at D inthe Ceeling: therefore 
at DI wake amark, and through this mark ſtrike the Line 
DE (as bctore 1 did rhe Aferid. Linc) to Cur the Aferidiam-line 
ar Right Angls : This Line faall be the Equinc#ial-Line. 
Then | place the Center ot the Semi-Crrcle of poſition upon 
Nedas, and urder-prop it fo, that the Flar fide of it may ly 
Parellel ro the String when it is ſtrained between the Nedws and 
the Equinc&:a/,and alto to as the String may ly on the diviſion 
of the Semi-Circle of p-firien marked 0,when it is held up to the 
Afcridian-line in the Cecling. Then removing the String the 
ſpace of 15 Deg. in the Circle of Pofiricn to the Eaftwards, and 
exter.dirg ut T0 the —_— the Ceeling,where the String tou- 
ches the Equa.there ſhall be a point thro” which the r a Clock 
Hour-line thallbe drawn: and Removing the String yet 15 
further to the Eaftwards in the Semi- Circle Pefition,and ext 
ing it alſo to the Equazer, where it touches the Equarer, there 
ſhail be a Point through which the 2 a Clock Hour-line ſhall 
be drawn. Removing the String yet 15 D-grees further to the 


Eu/twards in the Semi-Circle of Pefirion, and extending it tothe 

Equator, there ſhall be a point through which chez a Clock 

Hour-line ſhall be drawn: The hke for all the otherAfter-noon 

Hour Lines ; fo oft as the String is removed through 15 De 

grecs on the Semi-Circle of Peſirion, (0 oft ſhall it point our the 

After-Noon dittances in the Meridi#n-line on the Ceeling. 
The Situation of the Semi- Cirele f pefition Cannot conveni- 

K 


ently be thewn in this Figure, unk drawn by the Rules 
of Per pective; nicther if it were, would it ſuit with the other 
D<monſtrations,except they weredrawn bythe ſame Rulesalſo 
which to do would be hard for young Learners to underſtand: 
Therefore I-have kft out the Semi-Crrcle of Pofirion ith this F;- 
gwre, and®tefer you for a Demonſtration thereof ro the fixth 
Problem; for even as the Lines drawn through every 15 De- 
grecs of the Semi-Circle of Pofirion there denote in a Cemtingente 
line the diſtance of any Hour-line from the Meridicn-line, c- 
ven fo a Line drawn through 14 Degrees of the Semi- 
Circle of Pcfricn potted (as aforeſaid) point out the Equine&ial 
line on the Cecling the diſtance of cach reſpeftive Hour-line 
fron the Aferidian-line, 


Having 
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Having thus found our the Points in ths E42tor, through 
which, the Atternoon Hour-lines are to b2 drawa, Imay find 
the Forenoon Hour-diſtances alto the ſame way, v3. by bring- 
ing the String to the ſeveral 15 Degrees on the Weſt Side the S2- 
mi-circle of Po/irr57, or elf: I need only meaſure the 2 Ciſtances of 
each Hour- diffance.f >und in the Eqzazer from the Meridian-ling 
on the Ceiling; tor the ſame number of Hours trom 1 2, have thz 
ſame diſtance in the Equinodial line on the other fide the Ml-- 
ridian, both before and atter Noon: The 11 a Clock Hour-d:- 
ſtance is the ſame trom the Merridran-line.with the 1 4 Clock di- 
ſtance on the other ſide the rid. the 10 a Clock diſtance, the 
{ame with the 2 a Clock diftance,the 9 with the 3.c. And thus 
the diſtances of all the Hour-lines ar "found out on the Equator. 

Now, it the Center of this Dial lay within Doors, you might 

aw Lines trom the Center, thro' theſe Pricks, in the Equator, 
_ thoſe Lines thould be rhe Hour-lines, as in other Dials: Bur 
the Center of this Dial lies without doors i inthe Air, and there- 
tore not convenient tor this purpoſe: So that for drawing the 
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Hour-lines. you muſt conſider whar Ang!z every Hour-line. in an 
Horizeme! Dial. makes with the Ieridran, that is. ar what di- 
ſtance. in Degrees and NMinures, the Hour-linzs of 2n {{»r7Sonrat 
Di:/cutthe Meridian, which vou may examin2as by Prop. 3.tor 
an Angle, equal ro the Complemznr of the ſame Angle, muſt 
each reſpeftive Hour line with the 2:4 4757 on the Ceiling have. 

Tizus upon the Poirt, mar':'d for each Hour-diftance in the E- 
guinotial Line onthe Ceilins, Ideicribe the Arches I, 11, III, 
IV, as in the Figure, and finding the diftance from the Mer:d:- 
en of the Hour-lins of 2n HoriSonta! Dial, to be according to 
the third Probleme. Thus 


11.50 /rhoſe Com- 79.20 
a Clock Hour-line 4 "2 plement to <C3+5 
5 "* $A49% J1.56 
"7% an 36.24 
I meaſure in 2 £y2drernt of the ſame Ridrns with thoſe Ar- 
ches, already drawn trom the Equi nt! Line, 
I -8.20 
> aſks 0A , 65-45 
for the a Clock Hour v1.06 
36.24 
and transter theſe diſtances to the Arches drawn on the Ceiling : 
For then ſtraight Lines, drawn through the mark, in the Arch, 
and through the mark, in the Egzuror, and prolonged both 
wars, to 2 convenient Lengrh, ſhall be the ſeveral Hour-lines 
(atoreſaid ;) And when the Sn {thines upon'the Glaſs art Nodss, 
irs Beams ſhall reflect upon the Hour ot the Day. 


PROB. XVL 


To mate aDial upon « ſolid Ball or Globe, that ſhall ſberr 
the Hour of the Day, without «Gnomon. 


HE Equine7rz! of this Globe, or (which is all one) the mid- 

dle Line, muſt be divided into 24 equal Pants, and marked 

with 1,243.4. ©c. to 12, and then beginning again with 1,2,3, 
Ec. to 12. Thea if you Elevate oneof the Poles fo many Deg. 
above an Horizonral Line, as the Pole of the World is Eleva- 
ted above the {o7120n in your Habiration, and place one of 
the 12 directly to behold the Nor:h, and the other to behold 
the 


BookV. 


Gnomonical P2oblemes. 179 


— 


the South; when the 
$4: (ſhines on ir, the 
G/obe will be divided 
into two Halts; the 
one Enlightned with 
the Sun-/hrne,and the 
other ſhadowed: And 
where the Enlightned 
Halt is parted from 
the Shadowed Half, 
there you ſhall find 
in the Equinotial 
the Hour of the Day; 
and that on two pla- 
ces on the Ball, be- 
cauſe the Equinotial 
is cut in two © 
fire Points by "he 
Light of the Sur. 
Dial of this ſort 
was made by Mr. 
Fobn Leek, and fer 
up on a Compoſite 
Column at Leaden- 
Hall Comer in Lorn- 
doen, in the Majoralry 
of Sir Fobn Dethick, 
Knight. The Figure 
whereof I have inſer- 
ted, becaule it a pret- 
ry —_ of was 
ty, and may per 
Cot is Lover of 
Art in ftead, either 
tor Imitation, or 
Help of Invention. 


Aa2 PROB. 


af —_— 
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PROB. XVII 


{o 2.2% 4 Dial xpon 4 Glaſs Globz, whoſe Axis ſba!! cait 
a blow upon the Hour of the Day. 


vide the Equincetial of you ur G-ove 1290 14 equal Pars; 

aving 2 Semi-circle cur our of ſome Braſs Plate, or 

XL. the {ame Diameter your Glebe 15 of, ora very 

Wider: : App! 5 this Semi circle ro the Glebe, ſoas the vu up- 

 dfeach end of the Semi circle may touch the Poles of 

. an tae micale of i the Szmi-circle may at the ſame 

To ag | ion? divition-made in the EquinoQial: For 

in; drawn by v the Ed 192 of the Semi circle, thus poſited, 

1 Mes z-line: The ſame way you mult Craw Meri- 

hot ern thro'e every div _ of the EquinoCtial, and ſer Figures 

inning with 1,243.4, Ec. to 12, and d rhen beginning 

34.012 gain. ThisG!: e being made of 

waving an Axis of vre patling thro” it trom Pole 

2 an Herrsornel Pi! all rhe World over, it its 

x75 be it varal llel ro the 4x: of the World in the fame place; 

and one of the Mer77.:n, marked 12, be fer fo, as ir may direCt- 

I! b chol he North point 1n Heaven, and the other the Soar 

point a He. wen, tor then the 4x75 of the Globe thall caſt a Sha- 
COW upon te Hour oi the Day. 

And} if you div e the upper Half of the G/2/s G!ove from the 
vnger halt. when = 1x {tands parallel ro the 4x;s of the 
World. br a Circle drawn round about the G/obe, that Circle 
thall repreienr the H-r1i$0n, and the Meridianlines, drawn on 
the G/-5c. thall be the Hour-lines, and have in the Horizontal 
_ ircle 2 the tame diſtance from the 12 a Clock Line, that the 
ſame Refpetive Hour-linz ws tound ro have, as by Prod. 3. of 
this Book. 

Bur becauſe the Shadow of this 4xis will not be diſcerned 
thro' the Glaſs Body, theretore you may with Water and 
White. Lead ground rogeths zr, lav a Grougd on the Infide 
of the under Half cf the Glafſs ro the Rorizonal Circle, (8 

Looking: -GlaG-makers do their Looking-Glatſes with Tin /; 
tor then the Shadow will appear. 

Su :ch 2 GlaG Ub o—whor—n had Ro+ "Ort Titchoorn, ence Lo rd- 
Mayor of Lero7, Randing in his Garden, ſupported by 4u/as. 
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; ro:fhe Solution of 


SPHERICAL TRIANGLES. 


PRAFACE. 


I eneth of their Sides, and 1Vidth of their Angles. 
Theſe have already by many Learned Men been 
Taught to be perform'd by a Canon of Sines and Tan- 
gents 3 ard vio by mary Inſtruments, ſome ſerving as Ta- 
bles of Sines and Tangents ; ſuch as are the Sectors, Scales, 
the Spiral Line, &*c. Ard others ſerving to repreſent the 
Globe: Such as be the Mathematical Jewel, Aſtrolabi- 
um Catholicum, «nd ſeveral other ProjeFions of the 
Sphere. But rone hath as yet Taught the Solution of Sphe- 
rical Triangles by the Globe it fe ; tho' it be the moſt 
Natural, and moſt Demonſtrative Way of all, and indeed, 
ought firſt to be learnt before the Learner enters upon any 
other I ay. 
To this, Authors of Trigonometry agree ; for the moſt o 
then, in their rat Ape Cantion, the the Fpwkes.. Z 
already 


T HE Solution of Spherical Triangles, is to kzrow the 
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already ſufficiently erounded in the Principles of the 
Globe : For thoſe Lines or Circles, which either in Tables 
or other Tnſtruments you force your Imagination to conceive, 
repreſent your Lite or Circle in Lueſtion ;, thoſe Lines and 
Circles ( I ſay _) you have AdFnally and Naturally deſcribed 
on the Globe, and therefore may at @ Single Operation, 
or perhaps only by a ſudden Inſpeftion, have an Anſwer 
annexed, according as the Nature of yur Queſtion ſhall 
require 5 an4 that more Copionſly, than by Tables of Sines 
and Tangents: For therein you find but one Queſtion «t 
once Reſolved but by the Globe, you have always two 
Reſolved together. . 


Of the Parts and Kinds of Spherical Triangles. 


THEOREMS. 


I, At L Spherical Triangles are made of fix Parts; three 

Sides, and three Angles. The Sides are Joined toge- 
ther atthe Angles, and meaſured by De of a Great Circle 
from one end to the other. The Angles are the diſtance of 
the two joined Sides : And they are allo meaſured by an Arch 
of a Circle, deſcribed on the Angular Point. If any three of 
theſe Parts be known, the reſt may be found. 

2. All Spherical Triangles are cither Right Angled, or Ob- 
lique Angled. A Right Angie contains 90 Degrees ; an Ob- 
lique Angle either more, or leſs. 

3. If a Spherical Triangle have one or more Right Angles, it 
is called a Right Angled Spherical Triangle : Bur if it have no 
Right Angle. it is called an Ob/igue Angled Sphericel Triangle. 

4. If an Oblique Spherical Triangle have one Angle greater 
than a Right Angle, ir is called an Ob:uſe Angled Spherical Tri- 
engle : But if it have no Angle greater, ir is called an Acure 
Angled Spherical Triangle. 

5. In Right Angled Triangles, the Sides including the n_ 
Argle, are called Legs: And the Side oppofite to the Right 
gle 
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gle is called Hyparhenuſe. Thus the Sides C 
AB and AC, in the following Triangleaare * 
called Logs; and the Sides B C, is callull 
Hyporhenaſa. 

6. In a Right Angled Sphericz! Triangle B 
on2 of the Legs are called Baie; the other A 
Perpendicular: Thus the Leg AB is Baſe, and the Leg CA 
Perpendicular. Bur the Terms may bz varied; tor the Baſe 


-* may be made Perpendicular, and the Perp-ndicular Baſe. Ali 


one of the Adjacent Angles is called the Arg/e az the Baſe; the 
other the A42g/e et the Perpendicul:> : Thus the Angle B is 
called the d4ng!e or the Bzje : The Angle C the Angle or the 
Perp:ndiculer. 


PROB. II. 


The Lezs of a Right angled Spherical Triangle given, to 
find the Hypothenuta, and the two other Angles. 


HE Baſe of a Right Angled Spherical Triangle ſhall in this 
tollowing Treatiſe be alivays placed on a Meriden, rhe 
Perperdicalar on the Equator, the Hyporbhenufu on the Q1a- 
drart of Alritud:, ard the Angle at the Baſ: be meaſured 
in an Arch of the Horizon. 
Elevare the EquiroCtial into the Zenith, fo ſhall the Poles of 
the Globe Ive in the North and Soxrh Points of the Herron. 
Then count from the EquinoCtial on the Meridian, if you 
uſe the Terretri2! Globe, or on the Verna! Colure, if you uſe 
the Cz/e(ir.2/, becauſe they are divided from the EquinoQtial, 
either w2y, into go Degr. and becauſe from thence the Degr. 
of the FquinoCtial are begun to be numbred : Count (1 fay) 
from the EquinoQtial the number of Degr. the Baſe contains, 
and there make a Prick: Then count in rhe Equinottial from 


- the firſt Meridian, the number of Degr. the Perpendicular 


contains, and make there a S2cond Prick: Bring that Second 
Prick to rhe Brazen AMeridian.fothall the firſt Meridrantbe ſepa- 
rated from theBrazen.Jeridtan by the quantity of an Arch,equal 
ro the meaſure cf the Perpendicular : Then having the Q.- 
drori.of dlittude ſcrewed in the Zemrh. run it abour till the 
Side of it cur the Prick made in the firſt Meridian ; fo => the 

r:ar21!e 


Book VI 'Trigonometrric al P:oblemes. 


Triangl: b: repreſented on the Globe, The Baſe ſhall lie on the 
Fir} Meridian b:rweea the Equinettial and the Quadrant of Al- 
titade, the Perpendicular in the Equinetial berween the Firſb 
Aferidian and the Brazen Meridian , and the Hypothenuſa on the 
Q..1iran: of Altitude betweenthe Zenith and the Firſt Meridian; 
aad the number of Degrees between each of theſe reſpeQive 
Arches \hll be che Meaſure of each reſpeRive Side. For the 
Angles ;, The Right eAnzle is known to be 90 Degrees, by the 
Second Theorem in the Preface. The Meaſure of the eAngle at 
Perpend:cular is numbred between the Eaft Point in the Horiz, 
aad the Graduated edge of the Quadrant of Altitude : But to 
find the Anzle 3: the Baſe you muſt turn the Triangle, making 
the Perpenaicalar Baſe, and the Baſe Perpendicular. 


E xample, 


Hazing, the two Legs given AB 79g Degrees 15 Minutes, and 
CA 23 Degrees,8 Minutes, I would tad the Meaſure of the 
Hypotheruſz CB, and the Angles B, C. 

The Equinettial Elevated as before, I ntake AB Baſe, and C 
A Perpendicular, counting in the Fir? Meridian from the E qui- 
n4ial 79 D:grees 15 Minutes,and there 1 make a Prick : Then 
nomber in the Equ no&:al from the Fir Mer:dian 23 Degrees 

g Minutes the L-ngth of the Perpendicular, and there I make a 
Second Prick,: This Prickl bring to the Brazen Meridian, fois 
th: Faſt Meri- 


dian ſeparated « ES 
from the Brazen \ & ; 
Meridian ſo many \- "s __ 4 
Degrees and Mi- \* 

nutes as is the Þ 


Length of the PG. ane"? 


Perpendicular CA * ThenlI ſcrew the Quadrant of Altitude to 
the Zenith, viz. direly over the Equine&ial, and move it a- 
bout till the Edge of it tonch the Prick made in the Firſt Meri- 
dian : So is the Triangle made on the Globe : And the number of 
Degrees and Minutes of the Qzadrant of Altitude comprehended 
between the Firſf Adcridian and the Zemith js the Meaſure of 
the Hypotbenn/a C B; which in this Example is $0 Degrees 
$ Micutcs : The number of Degrees in the Horizon compre- 

B b headed 
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nended between the EquinotFia! and the Quadram of Alrirude 
15 the Mezſurevithe Angle C,85 Dcgrecs,44 Minutes: the Angle 
A 1s a Right dngie . 0 Degrees: And to find the Avgle B Turn the 
Triangle (ail but the Letrers) : Thus as before A C was Baſe, ſo 
now | make B A Baſe, and 23 >ciore AB was Perpendicular, fo 
now C A ſhall be Perpena'« alar : ſo is your Triangle Turned. 
Now, as before | counted ,» Degrees 
t5 Minutes from the Equizatral on the 
Firft Meridian, which was the L:ngth of 
that Ba/e, ſo now | count 23 D.grices *© 
Minutes cn the Firſt Meridian, which is 
the Lergch of this Baſe, and thcre (as be- 
fore) 1 make a Prick; and as bc<fore I 
counted 23 Degrees $ Minutes 03 the E- b-.7-08 
guinoctia! trom the Fir/t Aeridian, which we i 0 
was the Lenzth of that Perpendicular ; | 
io now | count 7g D-grees 15 Min. on the | 
Equ.nod4ial, which is the Length of this 
Ferrerdicular ; 2nd there I make a Prick / 


07 the Equineial > Then ] bring this 
Prick (as before to the Brazen Aferidian,ſo | 
ſhall the Firff Meridian be diftznt (as be. _ / <£©-—& 
fore) from the Brazen Meridian fo many EE 
,Deg and Min. as is the Length of this Per- | 
pendiculay, viz. 79. 15. Then having the Quaarant ef Altitude 
icrewed to the Zenith,] turn it about till the Edge of it touch the 
Prick made in the Firff Meridian at 23. 8. diſtant from the Equs- 
netiahlo is the TriengleTurned: And ſo ſhall the Arch of the Ho- 
7:20 comprehended between the Equine&5al and the Quadrant 
of Altitude be the Meaſure of the Angle BC. 23. 30. you allo ſee 
the Meaſure of the Hyp:rhenuſa BC $0. 8 on the Quadrant of 
Alrirude, countcd between the Zenith and the Firft Meridian, 


PROB. II. 
A Leg and the Hypothenuſa grues, ts find the Reſt. 


EZ e. The Ley given ſhall be C A inthe former Trian- 
gle 23 Degrees 8 Minutes. The Hypothenuſa CB 80 De- 
$ Minutes. The Equine&ial and Quadrant of Altitude 
ectiied, as by the laſt Probleme , Number the Leg £A 23 
egrees 
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D:grecs S Minutes on tae E juin:71.1 from the Firſt Meridian, 
and there make a Prick; Bring this Prick to the Brazer Meri 
dian, Then number on the Q::edrant of Altitade the” Hyporbe. 
raſa BC So Degre's $ Minutes from the Zenith towards the 
Horizon, and moke there on the Eilge of the Quaarent of Alti- 
rite another Prick: Then tura the Quadrant of Aititude about 
till the Prick made on the Edge of it touch the Firſt Meridian, 
ſo ſhall the Tr#anzle be made - I he Archof the Equinottial com> 
prehended between the Firſt Aferid:ian and the Brazen Merid. 
ſhall repreſcat AC the Perpendicular; the Arco of the Quadrant 
of Al::t«de comprehended b:tween the Zenith and the Firſt Ae. 
ridi.an (hall repreſent BC the Hyporhenuſ« ; and the Arch of the 
Firſt Meridian, comprehended between the Equin:#ial and the 
Quadrant of Altitude (hall repreſ:nt B A the aſe, which was 
one Leg ſought,and is (as you will find) 79 Degrees 15 Minutes. 
The Angle C you will fiad ia the Hor:z0n 85 Degrees 44 Mi- 
nates : The Angle A is the R::be Angle yo Degrees: And to 
had the Angle B you muſt Turn the Trian;le, as you were 
directed 1a the former Probleme. 


PROB. II. 
The Hypothenuſa nd ar: Angle given , to find the Reft. 


He Hypothenuſa given ſhall be BC of the Triangle in Prob. 
|. 82 Degrees 8 Minutes. The Angle given ſhall be C $5 
_—_— 44 Minutes : The Globe and Quadrant of A'titndeRe- 
Rifed as by Prob. [. count the given An:le 85 Degrees 44 Mi- 
nutes on the H»rizox from the Equinoctial, and there place the 
Quadrant of A'ticude : Then turn about the Globe till the Firſt 
Alerid:an tonch $0 Degrees 8 Minutes of the Quadrant of Alts- 
tude counted from the Zen:i:5 downwards, fo ſhall the Triangle 
be made on the Globe : The Arch of the Fqaetor comprehend- 
ed betweea the Firſt Meridian and the Brazen Meridian ſhall 
ſhew the Length of the Perpendicular C A 23 Degrees 8 Minutes; 
the Arch of the Fix} Mer:4:an comprebended between the 
—_— and the Quadrant of Alticude ſhall ſhew the Leagth 
of the Baſe A B 79 Degrees 15 Minutes, the Right Angle made 
at the Interſeion of the Brazen Meridian and the EquinoGtial 
15 90 Dzgrees: and to find the Meaſare of the Angie B you 
muſt Turn the Triangle, as you were direfted Prob. 1. | 
Bb 2 PROB. 
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PROB. IV. 
A Leg and Angle «djoyning gives, to find the Reſt, 


N the Triangle of Prob. r. the Leg given ſhall be CA 23 De- 
grees 8 Minutes, the Angle adjoyning ſhall be C, 85 Deg. 
44 Minutes: The Globe and ant of Altitude Reftified,as by 


. Prob. 1. Itvrn abont the Glebe till the Firff Meridian be diſtant 


from the Brezer Meridian 22 Degrees $ Minutes, the Length of 
the Leg CA: Then I count in the Horizn from the Fquine(ti- 
a! 85 Deg. 44 Minutes, the Me:fure of the Angle C, to is the 
Triancie made on the Gl-5e, The Arch of the Firft Meridicn 
comprechended between the Quadrant of Altitade and the E- 
winelt: al ſhall ſh2w the Length of the Buſe AB 759 Degrees 15 
Ainurtes; The Arch of the Quadrant of Altitxde comprehended 
between the Z:»4tb 2nd the Fir? Meridian ſhall ſhew the Length 
of the Hypothenuſs CB 8o Degrees 8 Minutes; The Righe 
Fsle made at the Intecſeftion of the Eq4inQ:al and the Bra- 
zen Meridian is go Degrees: And to find the Meaſure of the 
An:le B, you muſt Tura the Trianzle, as you were directed 
F:ob. 1. 


PROB. V. 
A Leg and the Angle oppoſue given, to find the Reſt, 


N the Trsangle of Prob. 1. the Leg given ſhall be AB $9 De- 
 grees 15 Minutes, the Angle oppoitte ſhzll be C 85 Degrees 
44 Minutes. The Globe and Quadrant of Altitade ReCtified, 25S 
by Prob 1. I bring the Quadrant of AMritxde to By Degrees 15 
Minutes of the Horizon, the Meaſure of the Angle C : Then [ 
Tara the Gl:be till gy Degrees 15 Minutes of the Firff Meridian 
(which is the Meaſure of the Leg AB) touch the Quadrant of 
Altitude, ſo is the Triexgle made on the Globe. The Arch of 
the Equine#ral comprehended between the Firft Meridian and 
the Brazes Meridian ſhews the Length of the Zeg C A 23 De- 
rees $ Minutes ; the Arch of the Qxadrant of Altitude compre- 
ended between the Zenith and the Firft Meridien, ſhall hew the 
Length of the Hyperbeneſs CB 80 Deg. 8 Minutes : The Right 
Angle made at the Interſeftion of the EquinoFtial and the Bra- 
zen Meridian is 90 Degrees : And to find the Mcaſure of the An- 
£!e B,you maſt Turn theTriangle,as you were directed in _ þ 
ROB, 
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PROR. VI. 
The Angles giver ro find the Sices. 


N this Caſe you muſt Turn the Angles into S:des, making . an 

Oblique Triangle on the Globe, whoſe Sides (hall be <qual 

to the given Angles : fo ſhall the Angles of this Trianyle tount!, 
be the Meaſure of the S:des required. 


E X4m:; le, 


In the Trane of Prob. 1. The Anze A is go Degrees, the 
Fngle B 23 Degrees 30 Minutes, the Arg/e C 85 Degrees 4.4 
Minutes : The Globe and Quatrant of Altitude Reftified as by 
Prob. 1. I ſet the Right Anvzle A go Degrees onthe Brater 1 6- 
ridien between the Pole and the Equinetial , For the An:ie B, 1 
numbec downwards on the Quadrant of Altitude 23 Degrees 
30 Minutes, which ſhall be the Side repreſenting that Angle : 
for the Anz/e Cl number on the Firft 1eridian from the Pele to- 
wards the Equine:*:a! $5 Degrees 44 Minutes, which ſþall be 
the S:ae repreſenting that Angle: Then | turn the Clcte and 
Quadrem of Altitude till | can join the 23 Degrees 30 Minutes 
(counted before on the Quadrant of Altitude) and this 85 Deg. 
44 Minutes (counted in the Firf# Meridien) together; Sois a 
Triangle made on theGlobe;whoſe Sides being equal to the Ancies 
given,ſhall have its Angles equal to the Sides Required: Thus the 
Arch of the Equimottial contained between the Firſ# Merida; 
and the Brazen Merid. ſhall be found 23. $.the Meaſure of the 
Side AC: the Arch of the Horizon hetween the neareſt Poſe and 
the Qzaarent of Altitxde ſhall be found 79. 15. the Meaſure of 
the Side BA: And to find the HyporbenuſaBC,you have now Dat as 
enough ; either to nnd it as by ſome of the former Problems ; 
or elſe you may $2d it by Turning the Triangle; as by Prob. 1. 
Theſe Caſes of Right Angled Spherica! Triangles may be 
Wrought otherwayes by the Globe,if you alter its Poſition, ma- 
King the North or Soath Points of the Horizon Zenith; or ci(C 
the Poles of the World, or the Poles of the Ecliprick;, and uſe the 
Circle of Poſition inſtead of the Fir} Meridian or Circles of Zon- 
gitugze, But theſe Iaſt: utions, together with 1 little Practice are 
'Tjudg ) ſaficient : Therefore 1 ſhall refer Varieties to tie Stu- 

lics of the induſtrious Stucenr, 
Ot 


| 
| 
| 
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Of Oblique I riangles. 


PROR. Vil. 
The three Sides given, to find the Angles. 


7 © { -rare the Pole of the Globe above the Porizon to the com- 
| | ', piemenr of one of the givenSiaes,and ſciew theQuadrant of 
\ Alrituge in the Zenith, {5 hal] that Piven S1de be com prehended 
| hecween the Pole and the Quadran of A'tirude ;, Then count 
from the Pole upon the Firſt Meridian the Meaſure of the Second 
F Side; and there make 2 Prick : Count alſo from the Zenich upon 
the Quadrar of Alritaie downwards the Meaſure of the Third 
S:d:, 2nd make there on the Edge of the Quadrant of Alritade 
another Prick; Then turn the Globe and Quadrant of Altitude 
till 4,04 C3n jayn theſe two Pricks together, ſo ſhall your Triangle 
be made on the Glebe : And then the number of Deprees of the 
F 4xins%ial compreheaded between the Fir Aerid:ian and the 
Brazen Acridian ſha be tte Meaſure of the Angle at the Pole : 
The Arch of the Her-2ox contained between the Quadrant of 
Al:itude and the interſzion of the Bratz er Aeyid with the Hors- 
2.» on the ſide the Pele 1 Elevared, ſhall be theMeaſure of the Se- 
condAngle.For huding the Third, Turn theTriangle,as byProb.1. 


, —T 


Example, 


ln the Triang/e ABC annexed, the Side A B contains 2$ 


D:grees zo Minntes,the Side BC 25 r nd the Side A C 
bo Doh : 1] would Meaſure Degrees, a 


theſe Angles , 1 place one of 


theſe Sides upon the Aﬀerid. viz. LY 
AB 38. 30. The Complemeat of GE \ 
33 30.is 51De.30M. ThereforeI Fs *.0 
I | Ws WY on 
".oblf[0e — N 


Elevate the Pole 51.30.above tne 
Ho7iz fo ſhall the Zendth be Ci- 


tart from th2 Pole £8. 30. here | ſcrew the Quad. of Mtitxae 16 
the Zenith and count downwarJls on it the Meaſure of the 
Side BC 25 D:2. anthere I make a Prick - then from the Pol 
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I couat on the Fir/# Meridian 60 Deg. the Meaſure of the Side 
AC, and there make another Prick: Then 1 turn the Glebe and 
Quad. of Altitude backwards or forwards till theſe two Pricks 
are joyned together; ſo ſhall the Trianzle A BC be made on the 
Globe: Tne Arch of the Brazen Meridian comprehended between 
the Pele and Zenith ſhall repreſent the Side A B, the Arch of the 
Luadrant of Altitude comprehended between the Firſt Meridian 
and the Brazen Meridian ſhall repreſent the Side BC; and the 
Arch of the Firit Merid, comprehended between the Pele and 
the Quadrant of Altitnde ſhall repreſent the Side AC; The Pl: 
ſhall repreſent the Angle A, the Zenith the Angle B, and tho 
interſection of the Firjt Meridtan with the Quadrant of Altiti 
ſhzll cepreicat the Awile C. The Arle at the Folr is Mcalured 
in the Equarer ; for the Degrees comprehended between the 
Firjt Aeridian 20d the Brazes Meridian being 17 Degrees 
15 Min. fh:ws 17 Degrees 15 Minutes to be Meaſure of the 
Anzle A: The Anzle at the Zeuxith is Meaſured in the Hor:2:n, 
for the D2=rces comprehcaded between the Interſetion cf the 
Brazen Meridian with the Horizon on that Side the Pole is Fleva- 
red being 142 Degrees 42. Minutes, ſhzws that 142 Degrezs 
42 Minutes is the Me3ſure of the .An;/e B, Thus two Angles 
are found; the Third is wanting + which 1 find thus, 

I Turn the 77:4x2le,placing either A or Cn the Zenith, Ex- 
ample. 1 place A at the Zenrh, which before was at the Pole; 
io thall C be at the Pole and B at the !:terſettion of the Firff 
Aerid. and the Quadrant of Altitxie, 21% the Side A C ſhall be 
comprehended between the Foe ani Zenith ; The Side AC con- 
tains 60 Degrees ; its Complementto 5o is 30 Degrees : there- 
fore 1 Elevate the Pole of the Globe 30 Degrees aboie the Ho- 
ri2.9n; ſo ſhall 60 D-zrees be 1n the Zenich,, ticrefore to 62 De- 
grces I ſcrew the Quadrant ef Altitude an. count on it down» 
wards the meaſure of the other Side next the Zenith, wit. 38 
D:ere:s 30 Minntes ; and there I make a Prick: Then from the 
Pole 01 the Firſt Heriazan | count the Meaſure of the Laſt Side, 
viz, 24 Dcgrees, and-there I make another Prick : Then I turn 
theG/-2e and Quadrant of Act:tude(15 before):ill theſe rwoPricks 
jayn; ſo is th? Triangle Altered on the Gl:be : For the Arch 
of the Zrau'n Meridian compreh2nced between the Pole and 
Zenith wich "Metore was 38 Degrees 30 Minutes 1s now 69 D2- 
grees ;z the 4-4 of the Quadrant of Ailtuaae comprehended be- 
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tween the Fir Meridian and the Brazen Meridian, winich b. fore 
w3* 25 Deg ces, ts now 38 Degrees 20 Minutes, and the -c/: of 
the Firſt 170: 147en Comprehencey between The Quaarnt ff oe 
rari4..e and the ole which before was 60 Degrees is aun 25 Des 
gz: ecs, Thus ite .{rolc Chg now at Lie Pole, its Vieeiure 
1s ford 17 the Eguinoctialytit ihe Arch comprehenced berwecg 
tie Fire Iran and the Frazer Meridian which is 25 Deg. 
2.4 Niinuiris, and the Meaſure of the An,le A, which is now 1 
the Zerit; Þaving ns Sites the one an Arch of the Brazen 
Alerrsian the other an .{2imwne (or which is all one) an Arch 
of the Qu4arart of Altituue, Is Meaſured in the Horizon, as all 
Auimubs are, aid found 17 Degrecs 15 Minutes, as before. 


PROB. VIII 


Tro Silcs ard the Angle contained between them given to find 
tht Rej?. 


"X3mple, in the former T7:2ng/e I have given the Sides A 
B, 35 Deg. 30 Min. AC, 60 Deg. and the Angle A 17 
28. 15 Min. lElcvate the Pele of the Glcbe to the Comple- 
ment of one of tte given S:aes;, ſuppoſe the Side A B, which 
bcing 33 D-cg. 30 Minutes Complement togo Deg. is 5. Deg. 
30 Min- ſo ſhall the Zen: be diſtafit from the Pole 28 Deg. 
30 NMin.the Meaſure of the Sz4e AB : The other Side is 60 Deg. 
this 66 Dcg. 1 count from the Pole in the Fir} Meridian, and 
there I max? a Prick: The Azgle given is 17 Deg. 15 Min. 
this I count inthe Equizetial from the Firft Meridier, and this 
Degree and Minute inthe EquancQ:all bring to the Brazen Me- 
ri41..n, ſo ſhall the Firſt Meridian be ſeparated from the Brace: 
} feridien 17 Deg. 15 Min. Thenl fcerew the Quadram of Al- 
r:raideto the Zenith, and bring the Sade of it to the Prick mace 
in the F:r * 1eria;an; fo ſhall the Triangle be made on the Globe. 
Then to find the unknown ze BC, I copnet the number of Deg. 
on the Quacrarr of Altitude contained between the Zenith and 
the Firſt Aler:aian, 20d find 25 which is the Meaſure of the Side 
B_: lotntrie Meaſure of the Arle B, I count the number of 
Degrees contained letween the inicrſeftion of the Merid. with 
the F7:r:2cn on That ſidethe Peic is Elevated and the Quadrant 
ef Airitnge, and ind i142 D:g. £2 Min. which is the Meaſore 
of the An;leB: And to fad) the £A"n:'eC, Iturn the Triancle 
a5 in Prob. 7. PROB- 
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PROB. IX. 


Two Sides and an Angle oppoſite to one of them given, to 
find the Reſt. 


E3%* In the Triangle in Prob. 7. the Sides given are A 
B 38 Degrees 3o Minutes, and 4 C 60 Degrees: The 
Angle given, oppoſite to ACisB 142 Degrees 42 NManutes : 1 
elevate the Pole ro the Complement of one of the given $:ges; 
ſuppoſe A B, which being 38 Degrees 30 Minutes, its Comple- 
ment to $0 Degrees is 51 Degrees 3o Minutes, fo is the Zenith 
diſtant from the Pole 3$ Degrees 3o Minutes. To this 3S Deg. 
30 Minutes I ſcrew the Quadram of A/titudr, and count in the 
Horizon from the Interſettion of the Meridian with the Hori. 
zon, on thar fide the Pole is Elevated, the Meaſure of the given 
Angle B, vis. 142 Degrees 42 Mynutes, and to this number of 
Degrees and Minutes of the Horizon, I bring the Edge of the 
Quadrant of Altitude, then I count in the firk Meridian from 
the Pole. the Meaſure of the Side A C 60 Degrees , and there I 
make a Prick, and turn abour the G/ode, rill that Prick come to 
the Edge of the Quadrant of Altitude, fo is the Tr7:ang/c made 
on the Glabe : The Degrees of the Quadrant of Altitude, com- 
prehended berween the Firſt Meridian, and the Zenith, being 
25 Degrees, is the Meaſure of the Side B C: The Degrees oft 
the EquinoQtial, comprehended berween the firſt Meridian, and 
the Brazen Meridian, being 17 Degrees 15 Minutes, is the 
Meaſure of the Angle A , and tor finding the Meaſure of the 
Angle C, I tum the Triangle, as in Prod. 7. 


PROB. X. 


Two Angles and the Side comprehended between thent given, 
to find the Refi. 


Xample. In the Triangle of Prob. 7. the Angles given are 

A 17 Degrees 15 Mzinutesand B 142 Degrees 42 Minutes, 

the Side camprehended between them is AB 38 Degrees 30 
Ve xutes : I cevare the Pole to the Complement of the Side A B, 
which being 38 Drgr. 30 _ irs Ccmplement to go Pe- 
C frees 
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grecs is 51 dzgrecs 30 minutes, fo is the Zenith diftant from 
the Pole 3S degrees 3o minutes ; to this 3$ degrees 3o Minutes, ' 
I ſrrew the Q42drant of Altitude, and count in the Horrs. from 
rhe InterſzAion of the Meridiun, with the Horr2on on thar ſide 
the Pole, is Flevared the Meaſure of the given Angle B,urs. 142 
degrees 42 minutes, and to this number of degrees and minutes 
of the Horr20n, I bring the Edge of rhe Quadrant of Altitude , 
then I turn about the Globe, rill the firſt M-r74727 is diſtant from 
the Brazen Meridien 17 degrees 15 minutes of the Equinotia!, 

- Which is the Meaſure of the other given Angle; fo ſhall the 
Triangle be made on the Globe; and the Arch of the Quadrant 
-f A/titzde comprehended berween the firſt Meridian and the 
Zenith.ihall be the Meaſure of the Side B C 25 degrees, and the 

' Arch of the firſt M-r:d7ar, comprehended between the Pole and 

irs Interſeftion with the £c2drant of Altitude, {hall be the 

.- Meaſure of the Side A C 60 degrees. The Meaſure of the An- 

ele C is found by Turing the Tr:27g/e, as in Prob. 7. 


FRAOD XL 


Two Aneles and a Side opprſete to one of theme given, to 
find the ret. 


| : ——_ In the Triangle of Prob. 7. the Angles given are A 
17 degr. 15 Min. and B 142degr. 42 Min. the Side gi- 

ven is BC 25degr. being the Side oppoſite to the Angle A; 

the Angle A is made at the Pole of the Globe, and meaſured in 

the Eqzzt2y : Therefore I ſeparate the firſt Meridian from the 

Brazen Meridian 17 degr. 15 min. ſo doth the Pole Bur yn 

the Angle A ; the Angle B is made at the Zenith, mea- 

ſured in the Horizon , therefore I count the Horizon 142 deer. 

42 min. and there I maxe a Prick ; to this Prick I bring te 

Edge of the lower end of the Quadrant of Altitude, ( not 

minding ro what Degrees of the Meridian the upper end of it is 
placed ) then I count from the vu end of the Quadrant o 

Altitude 25 deg. downwards, the Meaſure of the Side B 

and there I make a Prick, and keeping the lower end of the 
Bd. of Altitude to the Prick made 1n the Horiz. Iflidethe up- 
per end of it, forwards cr backwards, till the Prick oh the £uad. 

of A/titude come to the firſt Merid. ſo ſhall the Triangle be made 
on 
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on the G/ebe : Then the Arch of the Brazen Meridian. compre- 
hended beriween the Pole, and the upper end of the Quadrant 
of Aa/titude, ſhall be the Meaſure of the Side A B 38S degr. 
30 min. and the Arch of the firſt Meridian, comprehended be- 
rween the Prick on the Quadrant of Aliiiude, and the Pole, 
{hall be the Meaſure of the Side A C 60 degr. Burt the An- 
gle Cyou muſt find, by turning the Triangle, as in Pros. 7. 

In the working this Prob/eme, 1 would have placed the given 
Side B C 25 degr. upon the Brazen Meridian, between the Pole 
and Zenith, bur then the Angle B (being 10 obtuſe) would 
have had that Side, which would be Interietted by th2 Q14- 
drant of Altitude, (vis. the firſt Meridian) under the Horizon, 
which the Quadrant of d/tirude cannot reach. 


PRO B. XIL 
Three Angles given, to find the Sides. 


Tx Triangle is taught to be reſolved by Mr. Pa/mer on the 
Planiſphere, Book 3. Chap. 19. 

It is to be known, (faith he) thar if you go to the Poles of 
the three _ Circles, whereot your Triangle is made, theſe 
Poles ſhall be the Angular Points of a Second Triangle, and thz 
two lefſer Sides of this Second Tr7angle ſhall be equal to rhe 
two leler Angles of your firſt Triang/e + The greateſt Side of 
the Second Triangle, (hall be the Supplement of the greateſt 
Argle of the Firſt Triangle, (that is, ſhall have as many degy. 
and m7. as the greateſt Angle of the Firſt Triangle wanted of 
150 degr.) See Pitiſcus Trigonometry, Lib. 1. Prov. 61. 

This Second T7:ang/e therefore (all, whoſe Sides are known 
from the 47g/c of the Firſt) you thall reſolve by Prc6. 7. and ha- 
ving by that Prob/eme found the Angles of the Second Triung/c, 
know, that the two leſſer Angles of the Second Triangle thall 
be ſeveral, and reſpectively equal to the rwolefler Sides of the 
Firk Tr:e78/c. (and the leaſt Angle to the leaſt Side, the middle 
Arg/e to the middle Side) and the greateſt Argle of this Second 
Triangle, being Subrrafted our of 180 Degr. ſhall leave you 
the Greateſt Side of your Firſt 1rang/e. 

Exampie-lt the 4nees be given 142 Degrees 42 Alinutcs, 17 
Degrees 15 NUnutes, and 25 Degrees 24 Minutes; and the 
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Sides beenquired. Draw by aim a rude Scheme of this firſt 
Tris gle, writing in the Angle A 17 deg. 15 min. inB 142 deg. 
42 m7. in C 25 dg. 24 min. ſuppoſing the Sides yer unknown : 
ders Sraw under this by aim alſo, a Scheme of the ſecond Ty: 
ſorting his Baſe Parall.l with the Baſe cf the firſt, and 
v3 the Baie of the ſ-:ond thorrer than the Baſe of the firſt. 
Ser 2110 B atthe Veriien! Angle. and A C ar the Baſe, as in the 
firſt Triang/c. Then fav. . 
Becauic A in the firtt 1riarg/e is 17 deg. 15 #17. therefore 
in the ſecond Trangle B C ( which Subrendeth A ) thall be 

7 deg. 15 min. and becauſe C inthe firſt Triangle is 25 dee. 
24 tn. therefore in the ſecond Triangle the Si i4eAB ( which 
Subre __—_ {hall be 25 deg. 24 min. And becauſe B, the 
the greateſt A7g/e in the firſt Irzangle, is 142 deg. 42 min. 
theretore in the "ſecond Trianele, the Side AC ( which Sub- 
tendeth B) ihall be rhe p99. pan thereof to 10 Deg. US. 
37 deg. 18 min. Write now n the Sides of this ſecond 
T r11rg/e the Quantities of tur! ides, 10 is vour ſecond Trian- 

' Teady to be Reſolved, as by Prob. 7. whereby you ſhall find 
th 2 4ng/es of the ſecond Triangle, as1 have expreſſed them in 
the Scheme; A 25 deg. C 38 deg. 30min. Bo deg. 

Now Liftly, I ſay. theſe Angles of the ſecond Triangle thus 
found, give me the Sides of the firſt Tr:27g/e, which I feck, in 
this manner. 


In the ſecond Triarg/c. In the firſt Trrang/e. 
Ais 25 Degrees. BC is s __— 
C is 38. 30. AB 
BIS 120. Co. Therefore A ( Pe co. Complement 


of 120 Degrees to 180. And 
thus by all the Angles given, 
we have found out all the 
Sidzs, which was required. 
Having then the Areles 
ct VOUT tuſt 1riangle g1ven, 
and his Sides now tound ; you 
ihall find his Situation on 
the Globe thus: Place him 
3S in Prob. 5. A B 3$ De- 
£r.es 3o Minures berween 
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the Pole and Zenith, A C 6o Degrees in the firſt Meridian, ſepa- 
rated trom the Brazen Meridian 17 Degrees 15 Minutes of the 
Fquinoctial, BC 25 Degrees on the Quadrant of Altitude, coun- 
ted trom the Zcnrrh, when its lower end is applicd to 142 Deg. 
42 .)L/z. ai the Horizon; you ſhall fay, becauſe the. Eu/? Point 
ot the Horizon is the Pole ot rhe Arch A B, therefore at the = 4 
Point 01 th2 Horizon thall ſtand the Angle C, which A B Sub- 
renderh : Then number trom the Quadrant of Altitude go Deg. 
on the Horizon Eaſtwards, and there is the Pole of the Arch 

C : Theretore there {hall ſtand the Ang/e A, which B C Subten- 
eth. Theſe go Deg. will end at 37 Deg. 18 Mir. counted trom 
the Eaſt Point of the Horizon Northwards , then count in the 
Equator from the firſt Meridian go Deg. which will end under 
the Horizon, and there make a Prick ; tor there is the Pole of 
the Arch or Side AC. Theretore ar that Prick thall ftand the 
Angle B, which A C Subrenderh. 

Here you ſee your Second Trrangle, made by the Poles of 
the Firſt, adjoining to the Eaſt Point of the Globe; only the 
Side A B is wanting: To get that, make a Prick upon the Globe 
againſt the 37 Deg. 18 Mz7. from the E2f? Point of the Horrs. 
Northwards, tound before, to repreſent the Angle A: Then turn 
about the Globe and Quadrant of Alritude, till thar Prick, and 
the Prick made betore tor the Ang/e B, are both at once cur by 
the Side of the Quadrant of Alrirude, and you will find 25 Deg. 
24 Min. of the Quadrant of Altitude, comprehended berween 
the two Pricks, for the Meaſure of the Side A B. 


PROB. XIIL 


How to let fall a Perpendicular that ſhall Divide any Ol- 
lique Spherical Triangle, into two Right Angled Spheri- 
cal Triangles. 


His Probleme is much uſed, when an Ob/igue Triangle ha- 

ving two Sides and an Angte given, is to he Solved by the 
Canon of Srnes and Tangents : Butby the Globe it may be Sol- 
ved without ir, as was ſhewed Prob. $8, 9g. Yet becauſe Let- 
ting fall 2 Perpendicular, is fo frequent in all Authors that treat 
of Trigonometry, I have injened this Prebleme alſo. S 
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In the Obltg::7 Triangle of 
the former Problemes, there B 
isgiventhe Sides AB 38+ 
Jg. and BC 25 deg. and rhe 
Angle C 25 deg. 24 min. It 
is required to ler tall a Per- A 
pendrealir, as By from the C 
Angle B, upon the Baſe A 
C, and to know both the 
Meature of this Perperdicu- 

{:r, and the parts it divides the Baſe into. 

Theretore Elevare the Pole of the Globe above the Horr20 
{o much as 1s the Mcaſure of the Ag/e C, which in the Examzp/z 
is 25 deg. 24 18177, and bring the Interiettion of the firſt Merid. 
with the Eqzinodro/, to the Eaft Point inthe Horizon; fo thall 
the Arg/c, ar the Ea!? Point of the Horizon, comprehended be- 
tween the 7ori=07. and the firſt Meridian, be equal to the 4r- 
£le C; taencount in the firſt Meridian, from the Ez! Point of 
the Horizon, the Meaſure of the Side BC 25 deg. and having 
the QuaCranr ot Altitude ſcrewed to the Zerch, bring the 
Graduated Edge of it ro theſe 25 deg. fo ſhall the Arch of the 
Horizon, comprehended berween the Eaft Point and the lower 
end ot the Quadrant of Alrirude, be the number of deg. that the 
Perperndicul:r falls upon the Baie, counted trom the Angle C ro 
2, Which in this Example is 21 3 deg. and the Arch of the Quad. 
of Altirude, comprehended berween the HoriZor and the firſt 

Meridian, is the Meaſure of the Perpendicular Ba 11 deg. 

And thus, by Irring tall this Perpendicu/zr, you have two 
Righr Angled Spherical Triangles made; the one B « C, wherein 
iS Nuand Co 21 2 deg. BC 24deg. Ba 11 deg. C 25 deg. 2 
m7. and a the Rrght Angle : There remains only the Ang/c 
unknown, Which you muſt find, by ruming the Triangle, as 
was raughrt, Prob. 1, The other Right Angled Spherice! Irian- 
-/- made, is B a A, wherein is tound A a, Complement of 21 
d 5. ro 60 deg. (the whole Baſe before given) 3S + deg. AB 
3S deg. 30min. Be 11 deg. and o the Right cingie, which is 
more than enough to find the Arg/es A and B, as was thewed 
in the Preface, Theorem 1. 


The End of the Sixth Book. 
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APPENDIX. 


Shewing the 


EXPLANATIONand USE 
OF THE 


PTOLOMAICK 
SPHERE. 


PRAFACE. 


—_A 


H*%: for ſome time paft Made and Sold Ptolomaick 
Spheres, 1 have found ſome of my Cuitomers much 
deſrrous of ſomething that might InſtruT them in the Uſe of 
them ; And to comply =_ their es, 1 have publifst this 
ndix ; which though it be ſmall,” yet confedering what 

[= taxeht of the Uſe of flew by 0 Sov 
for the Uſe of the Ptolomaick Sphere : For the be = 
Sphere «re Inſtruments of ſo mear a Kin, that Readers of 
Aſtronomy many times indifferently Nawe either the one or 

the other for the Sono rpg 

There hath 4 Book been publiſht of the Uſe 4.4 

the Ptolomaick Sphere ; but the Sphere that Book w 
made for, differs from the Spheres Vulgarly made : For 
that 
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* that Sphere mas purpoſely made for Prince Henry, eldeſt 
Son to King James of bleed Memory, and no coſt ſpared to 
make it either Oſeful or Beautiful 5 as may yet be ſeen by the 
Inſtruprent it fff \ 74 being lately in the paſſe;ſuon of Sir Jonas 
More in the Tower of London, ard therefore wonld be too 


dear for genera! Sale, But the Spheres for which this Ap- 
pendix is deſizne 1, js the Common Ptolomaick Sphere ; by 
which Sphere, eftovy a PratÞitioner grows a little familgy with 
the Conditntion of the Heavens, he may ſufficiently conceive 
how the Lodiacal and Ecliptical wotiors of the Planets are 
made : And a'ſo in what Places of their ſeveral Orbs their 


Perigeums 41g Apoggums will ff owe. 


The Vle of the Ptolomaick Sphe re. _ 
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Il/hat a Sphere s, 


Told you in the firſt Chapter of the firſt Book, that a 
Glebeaccordin2 to the Mathematical definition is a perfect 
and exz& round Body, contained under one Surface. The 
definition of a Sphere is the ſame. So then,the Gl2be and Sphere 
as they are Geomerr:ich Bodies are alſo the ſame. Yet, as they 
are Aſtronomical Inſtruments there is a difference tn them : Foc 
as 2 Sphere is an Aſtronomical Inſtrument, it is a complication 
ot material Circles only, fo fitted together that they repreſent 
all che Imaginary Circles and Motions of the Eighth Sphere, 
2nd the Ciicles and Motions of all the Planets about the Earth. 
Therefore on this material Sphere you can neither have all 
the Conſtellations and Sears, nor the ſhape of the Earth, Waters, 
Towns, &c. depicted : Becauſe of the vacvities berween the (c- 
veral Circles. Yet is the Sphere applicable to almoſt all the 
Aſtronomical Uſes the Celeſtial and Terreſtrial Glibes are: And 
in ſome caſcs more apt to repreſent the Order and Appea- 
rance of the Pl:rerary Orbs, For thereon have you repreſen: ed 
the Zodiack,the Equinotial,the Colures,the I ropicks. the Polar 
Circles,the Meridian,the Horizon, "crticleCircle, Hour-Circle,&c, 
juſt in the ſame manner and order they are on the Celeſt: al 
and Terreſtrial Globe ;, and therefore I refer you to the ſeveral 
definicions in the firſt Book : Oaly with this difference, chat 
where you find Globe you read Sphere, 

And as the Circles of the Globe and Sphere are the ſame, ſo ts 
the manner of working with the Globe and Sphere the ſame ; and 
the Precepts you find 1a the ſeveral Problems throughout thiz 
Book that relate only to theCircles,you find in the Sphere,ſerve 
indifferently and in the ſame manner for the SpMere, if (as was 
{aid) you only read Sphere where you find Globe, This 1 fh.ll 
paſs by without farther.inlarging on,becauſe it is ſo plain : and 
ſhall come to ſhew you in what reſpeC a Sphere is more apt to 
ropreſent the Order and Appearance of the PlmetaryO; bs than 
a Globe is. And that js, becauſe a Sphere is complicated only of 
Lath-like Circles to repreſent each Orb,and is not an intire Orb 
as a Globe js, fo that you may ſee the ſeveral Fabrications that 
are made within it. But if the Sphere were made of intice Orbs 


you could ſee only che outmoſt Orb, not any of the inner Fa- 
D brications : 
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cations: as We may ſee in an Onyon, which though it be made 
up of ſeveral Orbs the one within another, as the whole World 
is of many Heavens or Orbs one within another: Yet can we 
only ſee the utmoſt Orb or Scale of the Onyon, that wrapping 
vpand hiding all the other from our Eyes. So that all the 
Orbs (as we muſt call them) ofthe Sphere are not real Orbs,but 
ſerve only for the repreſentation of Orb;. 

Beſides, you have every Planer repreſented in an Orb by it 
ſc;f.and that in the ſame Order that it is ranked in Heaven. 

As Firſt the outmoſt Orb of all, which repreſents the Orb 
ofthe Erchrh Heaven,or Starry Heaven, conſilts of the two Co- 
lares, which are thoſe two great Circles that croſs each other 
at Right Angles 11 the Poles of the World, and are divided from 
the Equnectial each way into go Degrees, and numbred with 
numeiical Figures from the Equine({tal towards either Pole 
with 10, 20, 3C, t0go. 

Seconaly, The EquinoTial, which is a Circle lies exatly in 
the miiidle between the two Poles, and Cuts the Colures at 
Right Angles, as It is alſo Cut by them. It is divided into 
360 Degrees numbred from the YVernal Colure Eaſtwards, with 
IO, 20, 30, tO 36O, 

Thiraly, The Zodiack, which is a broad Circle that lies Ob- 
lique or aſlope from the Equineftial, making an Angle of 23" 
Degrees with it. Ir is Cut by the Equino&1ial and its Celures in 
two Points, viz, in yand =; and by the Tropical Colure in two 
Points, viz. in S and wp, Inthe middle of this broad Circle 
lies the Ecliprick Line, which is divided into twelve equal 
Parts, called Signs, as Aries, Taurus, Gemini,&Cc, to Piſces, and 
ornamented with the Picture of ezch Sign,as to y you have the 
PiQure of a Ranm;to 3a Bull, and ſo of the reſt. Each Signis 
again dividedqnto 30 Degrees, and numbred from the begin- 
ning of the $:7» towards the end with 10, 20,to 30. It hath 
about 5 Degrees of bredth on either ſide the Ecliprick, for the 
Swerving of the Planets from the true Ecliptick Line, 

Foxrthly, The two Tropicks are ſmaller Circles, commonly 
made of Wyer, that Decline 237 Degrees from either ſide the 
Equnoitial, and therefore bound the Ecliprtick, They Cut the 
Ceolures at Right Angles, as alſo they are Cut by the Colures. 

Fifthly, The Artick and Antar:ch Circles,are two Circles 
yet ſmaller than the Tropicks, alſo made of Wyer,that Decline 
23; De- 
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23" Degrees from either Pole : Theſe alſo Cut the Colures at 
Rithr n;les, as they are alſo Cut by the Colures. 

T.:is Machine is called the Eighth Heaven, Becauſe it ſerves 
to repreſent the Ezghth Heaven : But its Motion is performed 
upon its two Poles, through which runs a ſtraight Wyer, to re» 
preſent the Ars of the World, and therefore is called the Ax : 
Next within the Esghth Heaven,is placed the Sphere or Heaven 
of Satarn. 1c is repreſented by three Circles: Two of them 
Cut each other at Rrghe Angles in their Poles,even as the C.lures 
do. but for diſtintion from the Celares ſhall be callecUpright- 
Circles when ever I name them! with relation to the Sphere 
of any of the Planers : The other Circle Cuts theſeUprightCrr- 
cles, andis alſo Cur by them at Right Angles in the middle be- 
tween their twoPoles: as the Equinettial does the Colures:which 
Circle I ſhall hereafter call the Flee Circle, when 1 name it 
with rclation to the Sphere of any of the Planets: on this Circle 
is writ Sphera Saturn : and hard by it is fitted on one of the 
Uprizht Circles, a Braſs plate with a Button on it,which button 
repreſents the Star or Planet H it (elf: it is made to ſlide North 
wards or Southwards on the Upright Circle, becauſe h oft alters 
ics Latitude from the Ecliptick,and conſequently its Declination : 
And by this means you may flide it to any Latirxde, or Decli- 
zation you ſhall ſee cauſe for. 

Next within tne Sphere of Saturn, is placed the Sphere of 
7upiter, which 1s repreſented by ſuch Circles, and a ſliding 
Button, even as the Sphere of Saturn is. 

Next withia the Sphere of YL, is placed the Sphere of 6 , with. 
11 the Sphere of 4 ,the Sphere of ©, within the Sphere of ©, the 
Sphere of 2 ,within the Sphere of & , the Sphere of v , within the 
Spheye of $ ,theSphere of & ,all repreſented as is the Sphere of h , 
and all performing their Motions upon their own Poles, and 
the Ars of the World. 

Within the Sphere of C ,is placed a ſmall Globe of the Earth, 

whereon is deſcribed all the Countries of the Earth, and the 
Names of ſomany inſerted, as the Magnitude of that Globe is 
conveniently able to receive. 
- This Ball is fixed in the middle of all the Heevens,and about 
it, as about a common Center, they all perform their various 
Motions. 

This achine, or Fabrick, or Model of the Viſible World, 
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(which you will) is Huang 1a a Frafen Meridian, as a Glebe js 
S:cY 4. of Chap. i. Book 1. And this Meridian is let into a 
Wooden Horizonas in 5. of the fame Chap. and Book. 

The Quadrant of Altitude, Horr-Circle, and its Index, Nau- 
tical Compaſs, and Semr-Circle of Poſition, which belong to a 
Sphere, are inall reſpeRs the ſame with thoſe belonging to a 
Glebe, and therefore | refer you to F 6, 7,8, g. of the ſame 
Chapter. 

Bur becauſe all Problemes that have xelation to any of the 
Flanets,or their Spheres, are more aptly and properly perform- 
ed by the Sphere than the Glebe (becauſe you have a particu- 
lar Heaven aſſigne\l each particular Planer, and by reaſon of 
the op. nneſs of every Sphere you may ſee the more natural 
Situation and poſition of them all at once.) Therefore 1 
here procuce two Problemes which may ſerve as Examples 
to dirca you in all Operations, that you may meet with of 
this Nature. And firſt, : 


PROB. V. 


To Set the Sphere and ail the Planets in a Poſition agreeable 
ro the whote Frame of the Viſiole World, at any gives 
Time. 


[rſt ReQikie the Exghth Sphere, Horizon, Quadrant of Alti- 
tude, and Howr Index to your Elected Time. Then by an 
Ephemers find the true Places of the Planets in Heaven for 
that Time : And bring each reſpeRtive Vede which repreſents 
each reſpeQtive Planer, to thoſe ſeveral Places you find them in 
the Ephemerss ; ſo ſhall the Planers appear in the Sphere juſt in 
the ſame Place they are ia Heaven. 


Example. 


I would Place the Pheners on the Sphere to Agree with the 
Places they have at this preſent Tine, viz. 1669. Sep. 17. juſt 
at Noon,ia the Latitude of 514 Degrees. Therefore I firſt Re- 
Qihe the Spbere to the given Time,as by Prob.2.of thezd. Book, 
then in the Epbemers | find the Place of the Sun = 4 Degrees 
42 Minutes, therefore | bring the little Golden Node on the 


Suns 
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Suns Orb to = 4 Dzgrees 42 Minutes, fo is that litthe Golden 
Node Placed in the Spbere to agree with the Place the Sur 
hath in Heaven : then ſearching the Ephemeris again for the 
Aoons Place, I tind She is in mo Degrees 35 Min. and hath 10 
Minutes North Latitude from the Ecizp. Therefore bring the 
little Silvered & in the Moons Orb, tom © Degrees 36 Min. of 
the Eighth Sphere, and ſlide the Silver 2 10 Minutes to the 
Northwards of the Ecliptick Line, ſois that Silvered Moon Pla- 
ced ia the Sphere to agree with the Place the ſoon hath in 
Heaven. Then ſearching in the Ephemerss for the Place of h, ,[ 
fiad h in 19 Degrees 19 Minutes of =, and hath 1 Deg. 27 
Min. South Latitude from the Eclipeick,: Therefore l bring the 
lictle Node or Ball upon the Sphere of h, toz 19 Degrees 19 
Minutes of the Eighth Sphere, and ſlide the Button or Node 
which repreſents h 1 D:g. 27 Min. tothe Sourbrards of the 
Eclipeick Line : So is that Neae or Ball Placed in the Sphere to 
agree with the Place Hh hath in Heaven, The like way | uſe, to 
Placey,s,2, FP, inthe Sphere, toagree with their Places in 
Heaven. 

The Eighth Sphere and the Nedes repreſenting all the Pla- 
nets, being thus poſited, becomes an aCtual Repreſentation of 
the whole Frame of the Viſible World : And all the Spheres of 
the Planets by being turned about with the Eighth HZeaven,per- 
form a Diurnal Mutation, and ſhew all the Various Appea- 
rances they will have in Heaven,for that Day, viz. The T ime 
of their —_—_— Setting, as by Prob. 7,8. Their Altirades 
as by Prob.6. Their Amplitades as by Prob.1o. Their Azimurbs 
and Almicanters as by Prob.22,23, Their Right Aſcenſions 55 
by Prob.26, Their Declinations as by Prob.2. Their Oblique 
Hſcenſions and Oblique Deſcenſions as by Prob. 28. Their Diur- 
nal and Notturnal Arches as by Prob. 38. of the Second Book : 
Their Configurations or A/pe#s among themſelves, and their 
Circulatioas about the Earth. 


PROB. II. 
How Eclipſes are Demonſtrated by the Sphere. 
OU muſt know that the Moon moves not conſtantly in 
the Eclipeick,, as the Sun does, for if She did, there 
would two Eclipſes happen every Month; the one of 


the Sur, and the other of the e Hoon, but She moves in a 
Cucle 
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Circle Oblique to the Eliprick about 5 Neg. even 35s the Eclip- 
rick is Ob 1que to the Equrncctial 2.35% Deg.And as the Eclszrrck 
Cuts the Fquznotral only 1n two Oppoſite points,v!4. Y and = 

So the Circie of the Aſoon Cuts tae tlp. only intwo Oppoſice 

Points, whick are called, The Dr agons- Head (thus charattered 
© )znd the Dra70n5s-T ak thus charactered  )I bat point which 
iaterſcs the Ecizprick on the Eaſtern ſhde.and procceds Nor:h- 

wards,is called the Dragons-Head; and the Oppoſite Point the 

Dragons-T ail, Thixte Points conſtan:1ly ſhifc their Places,and 

have a Rerrograae Motion throug! the Ecliprick inalmolt 19 

Years: And when the Su» and Moon meet in or near either of 
theſe Points, or oppoſe ezch other in or near theſe Points, an 
Eclip/e happens ; if they meer, the Sn is Eclipſed, becauſe the 
dark ſolid Body of the Moon,inicrpoſes between our Sight and 

the Sun, and {o hides him : If they oppoſe each other,the Afcon 

is Eclipſed, for then the dark ſolid Body of the Ear, interpo- 
ſes berween the Sun and the ſoon, and fo hinders the Light 
of the Sun from falling upon the Hoo, which hath no Light 
of Her own but what She receives from the Sw. 

But that you may the more plainly ſee the Demonſtration 
of Eclipſes by the Sphere : Place the Golden Bill repreſenting 
the Sun, and the S:ilvered repreſenting the C in two Oppoſite 
Points of the Ecliprick,; fo ſhall rhe Sun, the Earth, andthe 
Aloor bz all in a Rraight Linezand theſfoonEclipſed ; becauſe the 
Earth lying dire&ly between the Sun and the Moon, keeps the 
Light of the Sr off the Moon, and fo becomes a Shadow to 
Her, which of Her ſelf hath no Light but whar ſhe receives 
from the Sun, as was ſaid before; and the Aon will continue 
Darkned. till She comes out of the Earth*s Shadow. 

Again, Place the Sun and Moon in the ſame Sign and Deg. 
of the Ecliptick;, and imagine as before, a Light to come from 
theSr in the Sphere,then will you ſee the reaſon why theLight 
of the San cannot fall upon the Earth, viz. becauſe the Moon is 
incerpoſed betwixt the S#n and the Earth, and ſo Shadows the 
Eerth by keeping the Light of the Sax off ic, which to us ap- 
pears as if the Sun were Darkned, though indeed it is only the 
Earth that is deprived of the Sun's Light by the interpolition 
of the Moor, as aforeſaid. 

But becauſe an Eclipſe happzns not, as was ſaid before, but 
when theSw and Ifoon ſeems to meet or oppoſe one another in 
or 
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or near the Dragons- Head or Tail; therefore by the following 
Rule you mult learn to had the Place of the Dragons- Head and 
Tail, that ſo by the Suns and Moons Progreſs through the E- 
cliprtick, you may know when the Sun and She will Meet or 
Oppoſe eac!! other ia or near thoſe Points, and according'y 
fore-know an Eclipſe, 


How to find the place of the Dragons: Head and Tail. 


The Dregons- Head and T til finiſh a Retrograde Revelation 
through the Ecl:prick in 18 Years 22.4 Days and 3 Hours; So 
that in one Year it moves 19 Deg. and 25 Min. in a Month 1 
Deg. 3s Min. and in one Day 3 Min. Therefore if for any 
Time paſt or to come, you know the Place of the Dragors- 
Head or T ail you may Adq or Subtract 19 Deg. 20 Min. for 
every Year, 1 Dez.35 Min. for every Month, and 3 Min. for 
every Day, and the Remainder ſhall bethe Deg. and Min. that 
the Dragons. Head or Tail is in. 


Example. 


It is to be ſuppoſed that I remember the Place of the Dra- 
gens- Head to be ing 12 Deg. 20 Min. I would know the Place 
of the Drazons- Head for this preſent Day,Sepe. 17. 1669. Since 
TF anuary 1, 1663.there is 6 Years 8 Months and 17 Days paſt : 
Therefore for each Year | allow 19 Deg. 20 Min. which makes 
116 Deg. for the $ Months I allow 8 Deg. and 8 times 36 Min. 
vViz.12 D-g. 48 Min. more, which makes 128 Deg, 48 Min. and 
for the 17 Days | allow 5 Min. which, 

1 16----0D 
12----43 
51 added together, make 
129 Deg. 39 Min. 


which SubtraRted (becauſe the Dragons- Head moves contrary 
tothe Succefhon of Signs) from vy 12 Deg. 20 Mia. leaves &© 

2 Deg. 41 Min. for the Place of the Dragons- Head Sept. 17. 
1663. The Place of the Dragons-T ail,as was ſaid before,is the 
D-g. and Min.of the Ecliprzck Oppoſite tothat of the Dragops- 
Head, which in this Example is M1 2 Deg. 41 Min, 


Here 
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Here follows the. 


AF LCIENT S131 UKIES 


Ot the lcveral 


STARS and CONSTELLATIONS. 


Shewing the Poetical Reaſons why ſuch Various 
Figures are placed in HEAVEN, 


© Collefted from Dr. Hood: 


And Firſt, 
Of the Northern Conſtellations. 


RSA MINOR. This Cenſftelation hath the Prehemi- 
nence, becauſe it is neareſt of all the reſt vpnto the Norrh 

Pele ; and is called of the Greeks Arftos,whereupon the 

Pole js called the Pole Artick,for that ir is near unto that Confte/- 
lation. It is alſo called Hel:ce Xinor, becauſe of the ſmall Reyo- 
lution which it maketh round about the Pole-or rather of Elie; 
a Town in Arcadia,wherein Caliſto theGreat Bear,and Mother 
tothe leſs, was bred. It is called Cyno/rrra, becauſe this Con- 
ſellation, though it carry the name of a Beer, yet it hath the 
Tail of a Dog: Laſtof all, it is termed Phenice, becauſe that 
Thale:, who firſt gave the name to this Conſtellation, was a Phe - 
nician : Andtherefore the Phenicians being tavght how to uſe 
it in their Navsgations, did call it by the name of the Country 
wherein Thales was born. It conſiſteth of ſeven Srars, which 
the Latines call Seprentriones ; becauſe by their continual Mo- 
tion thoſe ſeven Stars do as it were wear the Heavens, The 
Spaniards call them all Boſene, that is an Horn; becauſe they 
may be very well brought into that Form z whereof that which 
isin the end of the Tail, is called the Pole-ſtar, by reaſon of 
the nearneſs thereof unto the Pole of of World: for it is 
diſtant ( according to the Opinion of moſt) from the 
true Pole, but three Degrees 30 Minutes. The eAfrabians 
call 
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call it A'rzkeba: And of the Scythian it is ſaid to be an [ron 
Nati, 2nd 1s Wortſhipped by them as a God. The two Stars 
that ace 1n the ſhoulders of the Pear, arecalled the Guards, of 
the Spani/i word Gaardare, which is to behold ; becauſe they 
are dilizently to be lookt unto, in regard of civic firglar Ule 
which they have in Navigation. . 
The reaſon why this Conſtellation was brought into the Hea- 
vens 15 diverily ſec down, and firſt in this manner : Saturn hi- 
ving received of the Oracle that one of his Sons thould baniſh 
him out of his Kingdom, determined wich himſelf to kill all 
the Men Ciilirea that he ſhould beget: whereupon he gave com- 
mand to Op: his wife,being then great, that ſhe ſhould ſhew him 
ene Child fo ſoon as ever ir was born: But ſhz bringing forth F#- 
piter, and beirg greatly delighted with bis hair, gave the Child 
unto two Nymphs of Crere,dweling in the Mount Di&e; where- 
of this was one, 3nd was called Cyno/ura, the other was Helice. 
Jupirer after that (according tothe O: acle) he had berefc his 
Fa'her of his Kiagdom,in recompence of their pains and cour- 
reſie, tranſlated them beth into the Heavens, and made of them 
two Conſtellations : The Leſſer Bear, and the Greater Bear. 
Otherſome ſay that it was Arcas the Son of Caliſto, and they 
tell the Tale on chis manner : Ca/ſto a Nymph of fn2ular beau- 
ty, Daughter to Lycaon King of Arcadia, induced by the grear 
deſire ſhe had of Hunting, becamea follower of the Goddeſs 
Diana, After this, Jupiter being Fnamored with her Beauty, 
and out of hope, by reaſon of her Profeſſion, to win her Love 
in his own Perſon, counterfeited the ſhape of Diana, Lay with 
Caliſte, and got her with Child, of whom was born a Son, 
which was called Arcs. Diana, or rather Funo, being very 
much offended herewith, turned Cal:ffo intoa Bear. Arcas her 
Son at the Age of Fifteen, Hunting in the Woods by chance 
'ighted upon his Mother in the ſhape of a Bear : Who knowing 
ter Son Arcas, ſtood ſtill that he might come near unto her, and 
10t be affraid : But he fearing the ſhape of ſo cruel a Beaſt, benc 
is Bow of purpoſe to have ſlain her : Whereupon Jupiter to 
prevent the milchief tranſlated thenr both into Heaven, >nd 
of them made two ſeveral Conftellations :. Unto the Leſſer Bear, 
there belongs but one Star unformed 

2. URSA MAJOR, the Greater Bear,called alſo of the Greeks, 
Areos, and Helice, confilterh of twenty ſeven Stars; among the 
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which, thoſe ſeven that are in the Hinder pact and Tail of the 
Bear, are moſt obſerved: the Latins call tticm Plauſirium; and of 
our Men they are called Charles Iayn; becauſe theSrars do ſtand 
in ſach ſorr, that the three which are in the Tail reſemble the 
Horſes, 2nd the other four which are in the flank of the Bear, 
{:2nd (after a manner) like tte Wheels of a Wazoun, or Chario:; 
and they are ſuppoſed by ſome to be greater than the Sun, Toe 
reaſon of the Tranſlation of this Conftellarien into the Heaver,is 
2t large ſet down in the other Con/te/larion, and therefore needs 
not here to be repeated. This Cenflelarion was firſt invented 
by Nazplizr, the Father of Pa!amedes the Greek: Ahd in great 
uie amo7s the Greezans; and this 15 to be noted tcth in this and 
the f-rmer ConſfteTarien, that they never Fet under the Horizon 1n 
any pot of Euicpe: Which tho? it fall cut by reaſon of their Si- 
tu2tion in the Hetvrs, yer the Poets fay, thatirtc:metc p.'s 
throug?) the Ciſpleature and hatred of Jano,who for that ihe waz 
by Cal:ſfs made a Cuckquezn, and they notwithitanCing (zs ſhe 
took jt) in defpiztc of her were trarcſl-tcd into Zeaven, re- 
queſted her Brother Neprone, that he ſhould never ſuffer theſe 
Seers to Set withia his KingCom. To which requeſt NVep: wne 
condeſcenced ; ſo that in all Europe they never come near unio 
the Sea, or touch the Horizon. If any one marvel, that Uecing 
She hzth the form of a Bear) She ſhould have a Tail fo lovg ; 
Imagine that Fupitey fearing to come too nigh uato her Teeth, 
laid hold on her Tail; and thereby drew her up iato Heaven ;; 
ſo that She of her ſelf being very weighty, and the diſtance 
from the Earth to the Heaven very great, there was great like= 
lihood that her Tail muſt ſtretch. Tie Unformed Stars be- 
longing tothis Conftellarion are eight. 
' 3. DRACO, the Dragon, of ſome named the Serpent; of 
othersthe Snake, by the Arabians, Aben; 2nd by Funttinus Flo- 
rentinss.Urago; becauſe he windeth his Tale round abogrt the E- 
cliptick. Pole ; it containeth one and thirty Sears. This was the 
Dragon that kept the GoldenApples in the Orchard of theHe/- 
perides,(and now thonght to be the Iflands of Cape de Yirde)and 
for bis diligenc2 andwatchfulneſs,was afterwards tranſlated into 
Heaven : Yet others fay that he came jato Heaven by this occaſi- 
on; when Afiner-a withſtood the Gyants fighting againſ the 
Gods, they to terrife her threw at her a mighty Dragon; but 
threw him preſently up into 
Heaven 


ſhe catching him ia her Hands, 
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Heaven and placcd him there, as a Memari?! of that hergeliſt- 
ance. Others would heve it to be the Serpent Python, whom 
Avloflew, after the Deluge. 

4. CEPHEUS contaiaetn in him eleven Srars, and hath two 
unformed. This was a King of the e/£15:9p:a:;7, and Husband 
unto Caſſiopeia,ant Father of Andromeda, whom Perſeus Married, 
He wes taken up iato Heaven, with his Wife and Daughter, 
for the good deeds of Perſeus his Son in Law ; that he and his 
whole Stock might be had ia remembrance for ever. The Srar 
which is in his Right Shoulder, is called by the Arabians 
A'gerabiemin (i, e.) his Right Arm. 

5.BOOTES,che Driver of the Oxen{for {o 1 ſuppoſe the name 

to ſignifie, rather than an Herd/man ; for he hath not his name 
becauſe he hath the care of any Cattel, bur only becauſe he is 
ſuppoſed to drive Coarles bis Wayn,which is drawn by three Ox- 
en)He is aiſo called Artopbilax, the keeper of the Beargas thu? 
the care of Her was commirted to him : This Conſte Larion corn.- 
Gſtech of two and twenty Stars. Some will have Bootes to be 
Arcas, the Son of her who before was turned into the Crear 
Bear ; aad they tell the Tale thus : Lycaor the Father of Ca!:*o, 
receiving Ju«picer into his Houſe as a Gueſt, took Arcas ki; 
Daughters Son, and cut him in pieces; and among other Services, 
ſer him before Jupiter to be eaten: For by this means he though 
to prove if his Gueſt were a God, as he pretented to be. 7aputer 
perceiving this heinous fact, overthrew the Table, fired the 
Houle with Lightning, and turned Lycaon into a Wolf : Bur 
Gathering, and ſetting together again the Limbs of the Child, 
he committed him to a Nymphof «Erelis to be kept - Arca 
afterwards coming to Mans Eſtate, and hunting the Woods, 
lighted at unawates upon his Mother,transform*d by Fro into 
the ſhape of a Bear, whom he purſued into the Temple of 7Ju- 
piter Licews, whereunto by the Law of the Arcadiens, it was 
death for any Man to come. For as much therefore as they 
muſt of likelihood be both lain, Calijto by her Son, and he hy 
by the Law; Jupiter to avoid this miſchief, of meer picy took 
them both up into Heaven. Unto this Conſielation belongeth 
but one Star unformed, and it is between the Legs of Boetes, and 
by the Grecsans it is called Ar#urw,becauſe uf all the Stars near 
the Great Bear named Ares, this Star is firſt ſeen near hcr 
Tail in the Evening. The Poetical invention isthus. 


' Jearns the Father of Erigone, having received of the God 
Ce 2 Bacchus 
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Bacc a Flagon of Wine, to declare how good it was for mor- 
tal Men,tiavelled therewith tnto the Territories of Athens, and 
there began to Carouſe with certain Shepherds z they being 
greatly delighted with the pleaſantneſs of the Wine,being a new 
kind of Liquor, began to draw ſo hard at it, that ere they left 
off, they were paſt one and thirty ; andin the end, were fain to 
lay. their Heads to reſt. but coming unto themſclyes again and 
finding their Brains ſcarce in good temper, they killed /carw, 
thinking indeed that he had either Poyſoned them, or at the 
leaſtwite made their Brains intoxicated, Erigone was ieady to 
die with grief, and ſo was Mera, her little Dog. But Jupiter to 
allay their grief, placed her Father in Hexven, betwcen the Leg; 
of 4: toriilax, 
6. CORONA BOREA, the Northern Garland, conſiſtcth of 
Fight Srars ; yet Ovidſaith, that it hath Nine. This was (!12 
Garland that Fenn gave unto Ariadne, when ſhe was Married 
unto B zcc<:25, in the Iſle Naxie, after that Theſes had forfaken 
her: Which Garland, Bacchz placed in the Heaven, isa token 
of tis Love. Nove-t.s will have ic to be the Crown of the Vir. 
'cin Aſaiy. | 
7; ENGONASIS, This Conftel[ation hath the name, becauſe 
i: 1s exrr-:ſſed under the ſhape of a Man kneeling opou the one 
Knee, and 1s therefore by the Latines called Ingeniculum, It con- 
raineth nine and twenty Srars,and wanteth a proper Name, be- 
cauſe of the great diverfity of Opinions concerning the ſame. 
For ſome will have it to be Hercaler, that mighty Conqueror, 
w.0 for his 1.2 labours was thought worthy to be placed in Hea- 
ven, and nigh unto the Dragon whom he overcame. Others tell 
the Tale thus: That when the Tyrars fought agzinſt the Gods, 
they for fear of the Gyants, ran all unto the oneſide of the 
Heaven: Whereupon the Heaven was ready to have fallen, had 
not Hercules together with Atlas, ſet his Neck unto ir, and 
ſtaied the fall: And for his deſert, he was placed in Heaven. 
$8. LYRA, the Harp, it containeth ten Srars ; whereof thus 
goeth the Fable. The River N:1us ſwelling above his Banks, 
overflowed the Country of Egype ; after the Fall whereof there 
were left in the fields divers kinds of living things, and among(t 
the reſt a Tortoiſe; Mercury, after the fleſh thereof was conſu- 
med, the ſinews ſtill remaining, found the ſame, and ſtriking it, 
he made it yield a cert2in ſound z' whereupon he made an Harp 
like unto it, having three Strings, and gave it unto Orphews the 
SOn 
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Son of Cefſiopea. This Harp was of ſuch excellent Sound, that 
Trees,Stones, Fowls and wild Beaſts are ſaid ro follow the ſound 
therecf. After ſuch time therefore that Orphens was lain by the 
\Vomen of Thrace, the Muſes by the good leave of Juziter, and 
at the requeſt of Apollo, placed this Harpin Heaven. Novidiue 
will have it to be the Harp of David, whereby he pacified the 
evil ſpirit of Saul. This Conftellazion was afterwards called Yul- 
tur Cadens, the Falling Gripe - Anu Falco the Falcon; or Tim- 
panum the Trmbrel, 

9 OLOR, or Cygnus the Swar, called of the Chaldeans Ads- 
gege; It hath ſeventeen Stars : Of this Conſte/L:1tion the Potts Fa- 
ble in this manner. TJupcrer being overtaxen with the Love of 
Leda the Wife of Tyndirus King of Ocvilta, and knowing nv 
honeſter way to accompliſh his defire, procured ena to turn 
her ſelf into an Eazle, and himſelf heturn<d into the ſhape of 
a Swan. Flying therefore from the Eagle, as from his natora} E- 
nemy, that earneſtly purſued him, he lighted of purpaſe in the 
Lap of Leda, and, as it were,for his more fafety, crept into her 
Boſome. The Woman not knowing who it was under that ſhape, 
but holding (as ſhe thought) the Swax faſt in her Arms, fell 
aſleep: In the mean while Jp:ter enjoyed his Pleaſure; and 
having obtained that he came for, b:took him again unto his 
Wings; and in memorial of his Purpoſe (attained under that 
Form) he placed the Swan among the Stars. 

Ovid calleth this Confte ation Milvics, the Kite, and telieth 
the Tale thus. The Earth being greatly offended wich Fupirer, 
becanſe he had driven Saturn his Father out of his Kingdom, 
brought forth a Monſtrous BuY, which in his hinder parts was 
like a Serpent ; and was afterwards called the Fatal Ball, becauſe 
the Deſtinies had thus decrecd, that whoſoever could ſlay him, 
and offer up his entrails vpon an Altar, ſhould overcome the E-+ 
ternal Gods. Briarezs the mighty Gyant, and ancient Encmy of 
the Gods, overcame the Bul, and was ready to have offered up 
his entrails according to the Cecree of the Deſtinies: But Jups- 
ter fearing the event, commanced the Fowls of tie Ar to ſaatch 
them away : Which alcho* to their power, they ende@Four*d, 
yet there was none of them-found ſo forward and apt to that 
aCtion as theK:te,and for that cauſe he wasaccordingly reward-c 
ed with a Place in Heaven.Some call this Conſtellation Avz,tha 
is, the Bird; Others call it YValtur Yolans, the Flysng Grype: It 
is alſo called Galina, the Hen. Unto this Conftelirion do be- 

long two unformed Stars. 10, CAS- 
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10, C:ASSIOPEIA, She conniterh of thirteen Sezrs, This 
was the Wife of Cephers, ant the Mother of Andromeda, whom 
Perſeus married, and for his ſake was tranſlated into Heaven, as 
ſome wrice. Others ſay that her beanty being ſingular, ſhe wax- 
ed ſo prouJ,that ſhe preferred her ſelf before theWVereides, which 
were the N'ymrhs of the Sea : For which cauſe, unto her diſcrace 
and the example of all others that in Pride of their Hearts 
would advance themſelves above their betters, ſhe was placed in 
the Heaven with her head as it were downwards ; ſo that in the 
revolution of the Hevers ſhe ſeemerth to be carried head-long. 

11. PERSEUS,He hath fix and twenty Stars. This was the Son 
of Fupirer, whom he in the likeneſs of a Golden Shower begat 
vpon Danae,the Daughter of Acri/irs. This Perſeus coming unto 
Mans Eſtate,and being furniſhed with tlie Sword, Hat,andWings 
of his Brother Mercury,and the Shield of his Siſter Minerva,was 
ſent by his Foſter- Father PolideFes, to kill the Monſter Medyſa, 
whom he ſlew; and cutting off her Head, carried it away with 
him: But as he was haſting Homeward, flying in the Air, he 
eſpied Andromeda the Daughter of Cephews and Caſſiopria for the 
Pride of her Mother, bonnd with a Chain unto a Rock, by the 
Sea fide, there to be devouered by a Whale : Perſexs taking 
notice and Pity of the caſe, undertook to fight with the Mon- 
ſter, upen condition that Andromeda might be his Wife ; to be 
ſhort, he delivered Andromeda, Married her, and retuining 
Homeward unto the Iſle Seriphws, he found there his Grand- 
father Acriſizs, whom by miſchance and unadviſedly he ſlew 
wit a Quoit: (or as Ovid reporteth) with the terrible ſight of 
the horrible Head of Meduſa, not knowing that it was his 
Grand-father : But afterwards underſtanding whom he had 
ſlain, he pined away through extream forrow : Whereupon Fu- 
piter his Father pitying his Grief, took him up into Heaven: ard 
there placed him in that form wherein he overcame Meduſa, 
with the Sword in one Hand, and the Head of Meduſa in the 
other, and the Wings of Mercury at his Heels. This Conftelarion 
beczuſe,pf the unluckineſs thereof is called by Aftrologers Caco. 
demon(Tte. )Urlacky, and Unfortunate. For(as they ſay )chey have 
obſerved it, that whatſoever is Born under this Conftelation, ha- 
ving an evilAſpect,ſhall be ſtricken with Sword,or loſe hisHead, 
Novidins ſaith that it is David with Goltab his Headin one hand 
and his Sword inthe other. The unformed Srars belonging un- 
to chis Conftellyi-+ 51> three, 12. AU- 
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12, AURIGAg,the i a7goncr, or Carter: He confilteth of four-- 


tecn Srars: The Arab ans call him Alazor 5 the Greeks Henni- 
ech, (i.e) a Man holding a Bridle 1a his hand, and fo is be 
Pictured. Erato/tanes atirmech him to be Ericthonivs King of A- 
thens the Son of Yulcan,who having moſt deformed Feet,deviſed 
firſt the uſe of the Wia7gon or Charior, and joined Horſes toge- 
tier ro.draw the ſame, to the end that he ſitting therein, mighe 
the better conceal his Deformities. For which 1avention, Fupz- 
ter, tranſlated him into the Heavens, 

Ia this Conjte{ation there are two other particular Conſteliti- 
on; to be noted;whereof the one conliſteth bur of one Star alone, 
which is in the left, Shoulder of Aur174, and is call:d Hircxs, or 
Capra the Goat z the Arabian: call it Alhajorh: The other con- 
ſiſteth of two little Sears a little b:neath the other, ſtanding as 
ic were in the hand of Auwiza; this Conſtellation is called Hea:, 
the Kids. The Tale is thus ; Sarwrm (as you heard before) had 
received of the Oracle, that one of his Sons ſhould pur him out 
of his Kingdom, where upon he determined to devour them 
all : Ops by ſtealth conveyed away Jupiter, and ſent him to Ae- 
[:ſſizs King of Crete, to be Nouriſhed. Mebifſs having two 
Daughters, Amaltheaand Mel:ſſz, committed Fupiter unto their 

.N ackery ; Amalthea had a Goat that gave Suck unto two Kid:, 
ſo that by the Milk of this Goar, ſhe Nouriſhed Fupiter very 
" well, To requite this her care and courteſie, Juprrer after he 
had put his Father out of his Kingdom) tranſlated her Goat and 
her two Kids into Heeven; and in remembrance of the Nurſe, 
the Goat is called Capra Amalthea. Novidina faith, that when 
Chriſt w#/ born, and his Birth made manifeſt by the Angels 
vato the Shepciuls, one of them brought with him for a Preſent, 
a Goat and two young Kras, which in token of his good will, 
were placed in Heaven. 

13. OPHIUCHUS, or SERPEN TARIUS, That is, the Ser- 
pent-bearer, This Confie!.:t1en hath no proper name, but is thus 
entituled becauſe he holdeth a Serpent in his hands. It contain» 
eth four and twenty Stars. Some ſay that it is Hercules, and re- 
port the Tale on this manner. 720 being a great enemy to Her- 
cules,ſent two Snakes to kill him as he lay ſleeping in his Cradle: 
but Hercules being a lulty Child(for Jupiter had ſpent two days 
in begetting him) without much ado ſtrangled rhem both : In 
memorial of ſo ſtrange» an eycnt, Fupiter placed him in the 
Heavens, with a Serpent in his hands. 14.SER- 
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14. SERPENS, the Serpext of Oph:uchus, which confiſteth 
of eighteen Stars, Some ſay that it 15 one of the Serpen:s that 
ſhould have lain Hercules in his Cradle. Novidizs faith, 1: is the 
Viper that bit Pax by the i.2nc, Others Celiver the Taic inthete 
words : Glaxc the Son of Mines King of Crere, was by mistor- 
tune drowned in 2 Barrcl of Honey : A405 his father craved 
the help of e/Zſculapizs the Phyſician : And that he might be 
driven perforce to help the Child, he ſhot him up ina lecret 
place,together with the dead Carcaſs: Whiles e/£/culaprus ſtood 
ina great maze with himſclf what wcre beſt to be done, upon 
a ſudden there came a Serpent creeping towards him ; the which 
Serpent he ſlew with the ſtaff which he had in his hand. After 
this there came another Serpent in, bringing in his mouth a 
certain herb, which he laid upon the head of the dead Serpent, 
whereby he reſtored him unto Life again. /£/cxlapiye uſing the 
ſame herb, wrought the ſzme effeft upon Glaucus, Whereup- 
on (after that) /X/culapixs (whom ſome aftirm to be Opbinchus) 
was placed in the Heaver, and the Serpent with him. 

15. SAGITTA, or Telwm; the Arrowor Dart. This was 
that Arrow wherewith Hercales ſlew the Eagle or Grype that fed 
upon the Liver of Prometbes, being tyed with chains to the top 
of the Mount Caxcaſus, and in memorial of that deed, was tran- 
ſlated into Heaven. Others will bave it to be one of thoſe Ar- 
rows which Hercwles at his death gave unto Phyloferes, upon 
which the Deſtiny of Troy did depend. The whole Conſtelats- 
on containeth five Stars. 

16. AQUILA, the Eagle, which is called Val: yy Volens, 
the Flying Grype : It hath in it nine Stars. The Poet! reaſon 
of this Conſtellation, is this ; Jupiter transforming himſelf into 
the form of an Eagle took GCanimedes the Trojan Boy, whom he 

reatly loved up into Heaven, and therefore in ſign thereof 

becauſe by that means he performed his purpoſe) he placed 
the figureof the Exgzlc in the Heaven. There belong unto this 
Conſtellation ſix Stars (before time) unformed, but now brought 
into the Conſtellation of Aniinows, But whereupon that name 
ſhould come, I know not, except it were that ſome Man deviſed 
it there to curry favour with the Emperonr eAdrian, who loved 
one Antinous Bithynicus ſo well, that he builded a Temple in 
his Honour at AManrinea. 

17. DELPHINUS, the Dolchin: It containeth ten Stars 


yet; 
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yet Ovid in his Sccond Book de Fas, f:ita that it, hath bug, < 
nine. Nei:her did the Ancient Af7ronemers attribute unto 15 
any more, according to the number of the 4ſafes; becauic of 
all other Fiſhes the De{;b. » is ſaid to be delighied with Muſick. 
The Tale goeth thus concerning this Cenſtellzrron, When Nep- 
rune the God of the Sea greatly defired to Match with Amph:- 
erite, (hs being very modeſt and ſhame-faced, hid her lelf : 
whereupoa he ſent many Meſſengers to ſ:ek her cut, among 
whem the Dolrzhin by his good hap,did firſt fad h:r £ and per- 
ſvaded her alio to match with Neprame : For whica his geod 
and truſty Service, Neprzne placed him in the Heavens. 

Others ſay, that when B.cchxs had transtormed the Mariners 
that would have betrayed him, into Dolphins, he placed oneof 
themin Heavern,that it might be a Leſion for others to take heed 
how they carried any one out of his Way, contrary both to 
his deſire, and their own promiſe. Nowvians referre:h this Con- 
ſtellation unto the Filth that ſaved Jonas from Crowuing. * 

18. EQUIDULUS, is the Lrerle Horſe, and ic conſiſteth cf 
four Stars. This Contellation is named almoſt of no Writ cr, 
ſaving Prolomens, and Alphonſus who followeth Prolemy, and 
theretore no certain Tale or Hiſtory is delivered thecect, by 
what means he came into Heaven, 

19, EQUUS ALATUS, the Winged Horſe, or Pegaſin, ic 
containzth twenty Stars. This Horſe was bred of the bluod of 
Aeduſaafter that Perſenus had cut off her Head, and was after- 
wards taken and tamed by Bellerophon, whiles he drank of the 
River Pirege by Corinth,and was uſed by him in the conqueſt of 
Chimera: After which Exploit BeJerophon, being weary of the 
Eartbly affairs, endeavoured to fly up into Hearer, But being 
amazel in his F.ignt, by looking down to the Et, he 
tell from his Horſe ; Pegaſus not withſtznding continuing his 
Courſe (1s they feign) entered into Heaven, and there obtain- 
ed a Place among the other Conſtellations, 

2. *NDROMEDA , ſhe confiſteth of three and twenty 
Stars; but one of them is common both unto her and Perſe. 
This was the Daughter of Cephews and Caſſiopea, and the Wife 
of Perſeus; the reaſon why Minerva, or Fup ter placed her in 
the Heavens, is before expreſſed. Novidius referreth this Come 
ſtellation unto Alexandria the Virgin, whom S. George through 
the good help of his Horſe delivered from the Dragon, 

Sf} 21, TRI- 
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21 TRIANGULUM, the Trian;le, called aiſa Deltoron , 
becauſe it 1s like the fourth Letter of ihe Greek Alphabit A, 
which they call Delra; it confiitech of four Sexrs. They ſay ic 
was Placed in Heaven by Mercury, that therchy the head of 
the Kam might be the better known. ' Ochers fay, that it was 
p1:ced there in Honour of the Geomerricians, amcng whom, the 
T- 5an:le is of no ſmall Importance. Others affirm, that Ceres 
in times paſt requeſted Japiter that there might be placed in 
Heaven {ome Figure repreſenting the form of Siczly, an Iſland 
grca:ly beloved of Ceres, for the Fruitfulneſs thereof : Now 
tn s [Jan] being Triangular (at her requeſt) was repreſented 
is te HZcarin under that Form. 

To: mb concerning the Conſtellations of the Northern Hee 
miſpncre. Now fellow the Poctical Sicries of rhe Conltellatt« 
on of re Southern Hemiſpiere, 


# 


Seconcly. 
Of the Southern Conſicllations. 


" ETUS, thelTale, It is allo call:d the Lycr, or Bear of 

' the Sea. This is that monſtrous Fiſh that ſhould have 
devoured Andromeda, but: being overcome by Perſers, was af- 
terwards tranſJated into Heaven by Fupiter, as well for a Token 
of Perſens his Manhood, as for the Hugenefs of the Fiſh it ſelf. 
This Conſtellation confiſtth of two and twenty Stars. 

2. ORION, this hath eight and thirty Srars. The Poetical 
reaſon of his tranſlation into the Heavens, ſhall be ſhewn in 
the Scorpion, amon2ylt the Zoaarical Conjtellarions. The Anci- 
ent Romans called this Conſtelatian Fngala, beczuſe it is moſt pee 
ſtiferous unto Cattel,and as ic were the very Cat-throat of them. 
There are bright Stars in his Cirdle, which we commonly call 
our Ladzes yard,or Wand. Noviarus, applying this Sword of O- 
7:0n unto Scripture, will have it to be the Sword of Saul after- 
wards called Paxl, wherewith he perſecuted the Members of 
Chriſt : Which after his Converſion was placed in Heater. In 
his Left Shoulder there is a very Bright Star, which in Latine is 
called Bellatrix the Warrioxr, in the Foeminine gender. I can» 
not find the reaſon except it be this; that Women born under 
this 
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Ox-hiae which he hath in his Hand may be gathercd out of tlic 
next Story. 


3. FLUViUS, the &£: ver; it comprehendeth tity four Stars, 


Ic is call.d by fom: Eridants, or Paars; atid They ia; net it 
was plzced in Heaven in Remembiance of Fracton, WwIsl laying 
ſec tae whole World on Fire by icalon of miiguiiing of his Fa- 
ther Phebs his Chariot, was flain by Jzpirer with a Tounder- 
bolt, and tumbling down from Heaven, feil into the River 
Eridanus, or Padus which the /tal/ ans call Po, Others ſry that 
it is Nylus, and that that Figure was piaced in Heaven bccaule 
of the Excellency of chat River, which by tlic Divi. cs is colled 
Gibon; and is one of the R:wvers of Paradice, Others cl] it 
Flumen Orienis the Flood of Orion; and ſay that it was placed 
there, to betoken the Off ſpring from whence Oriox came - For 
the Tale 1s thus reported of him. 

Jupiter, Neptune, and Mercury, trav-lling upon the Earth in 
the likencſs of Men, were requeſted by #r:xs to tak? a Poor 
Lodging at his Houſe for a Night : They being overicaken with 
the Evening, yielded unto his requeſt ; Hyrexs matie them good 
Cheer; killing an Ox for their better Entertzinment : The Gods 
ſeeing the good heart of the Old Man, willed him co deman4 
what he would in recompence of his ſo friendly Checr. Hy-exs 
and his Wife being old, requeſted the Gods ro gratine them 
with a Son. - They to tulhl his deſire, called for the Flide of the 
Ox that was ſlain, and having received it, they pur it into the 
Earth, and made water into it all three together, and covering 
it, willed Hyreas within ten Months after to dig it out of the 
Earth again; which he did, and found therein a Man cl:i!d, 
whom he called Orion, ab Urina, of Piſs ; altho? afterwarcs 
by leaving ouc the ſecond Letter, he was named Orion, At fuch 
time therefore as he was Placed in Heaven, this Flood was join - 
ed hard to his heels, and the Ox-hiae wherein the Gods Uid 
Piſs, was ſet on his lefc Hand, in memorial of his Off-ſprirg. 

4. LEPUS, the Hare, which conſiſteth of wwelve Sears. T his 
Conſtellation was placed in Heav:'n between the Legs of Orion, 
to fignife the great deli-ht in Hunting which he had jn his Life 
time : But others think it was a frivolous thing, to ſay that ſo 
notable a Fellow as Orion would trouble himſelf with fo ſmall 
and timorous a Beaſt as the Zare : Ard therefore they tell the 
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In times paſt there was not a Hare left in the Iſle Leros : A cer- 
tain Youth therefore of that Iſland, being very deſirous of that 
kind of Beaſt, brought wiih him from another Country there- 
about, an Hare great with Young ; which when ſhe had brovght 
forth, they in time became ſo acceptable nnto the other Coun- 
try-men, that eve: y one almoſt deſired to bave and keep a Hare, 
By reaſon whereof, the number of them grew to be ſo great, 
within a ſhort ſpace after, that the whole {land became full of 
Hares, ſo that their Maſters were not able to find them Meat : 
Where upon the Hares breaking forth into the Fields, devoured 
their Corn. Wherefore the Inhabicants being bitten with 
hunger, joined together with one conſent, 2nd (and tho? with 
mrch a do) deſtroyed the Hares. Fupiter therefore Placed this 
Conſtellation in the Feavens; as well to expreſs the exceeding 
fearfulneſs of the Beaſt, as aiſo to teach Men this leſſon ; ther 
there is :zothing ſo much to be deſired 1n this Life, but that at 
one time or another it bringethwith it more gricf than pleaſure. 
Some ſay, that it was placed in Heaven at the requeſt of Gani- 
medes, who vas greatly delighted wich hunting the Hare, 

5. CANIS MAJOR, the Great Dog, it confilteth of eighteen 
Stars. It is called Syrius Cans, becauſe he cauſeth a mighty 
Drought by rezſon of his Heat. This is the Conſtellation thar 
giveth the name unto the Caricular or Dog Days ; whoſe begin- 
ing and end 1s not alike in all Pleces, but hath a difference ac- 
corCing to the Country and Time: As inthetime of Hippocrates 
the Phy ſitian, who lived before the Time of Chriſt 4co Years, 
the Canicular Days began the 13, or 14 of J#'y. Inthe Time 
of Avicenna, the Spaniard, who lived in the Year of our Lord 
1100. the Carnicular Days began the 15, 16, or 17. of Fuly, In 
our Country, they being about St. James-ride, but we uſe to 
account them from the 6 of July, to the 17 of Auguſt ; which 
isthe time when the San beginneth to come near unto, and to 
depart from this Conſtellation. 

Novidius will have it to be referred to Tobias Dog; which 
may very well be, b:cauſe he hath a Tail, Tob:a Dog had one, 
as a certain fellow once concluded : Becauſe it is written that 
Tobias his Dog fawned upon his Maſter, therefore it is to be no- 
ted (aid he) that he had a Tail. The Poers ſay, that this is the 
Dog whom Jupiter ſet to keep Emropa, after that he had ſtolen 
her away, and conveyed ber into Creze, and for his good ſervice 
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was placed in Heaven. Others ſay, that it was one of Orvon his 
Dogs. Tunere helong unto this Conſtelition 11 Stars unformed. 

6. CANIS MINOK, the Leſſer Dog; this of the Greeks is cal- 
led Procyon, of the Latins Ante Cans ; it containeth but two 
Stars. Some (ay, that tis was alſo one of Or:0ns Dogs. Others 
rather affirm ic to be Mera the Dog of Origone, or rather of Ica- 
ris her Father, of whom mention is made in the Conſtellation 
of Bootes, and Virco. This Dog of meer love to his Maſter, be- 
ing ſlain, as aforcſaid,threw himſelf into the River Anigru,bur 
was afterward tranſlated into Hearen,with Origore, Among the 
Poets there is great diſlention which of the two ſhould be the 
Dog of Or:gone; ſome ſaying one, and ſome the other, and 
therefore they do many times take the on? for the 0. her. 

7. ARCO NAVIS, the Ship Argo, which comprchendeth 
one and forty Stars; this Is the Ship whercin Fe«ſon did fetch 
the Golden Fleece from Colchis, which was afterward placcd in 
Heaven as a Mcmorial, not only becauſe of the great Voyage, 
but alſo, becauſe (as ſome will have it) it was the firſt Ship 
whercin any Man Saited. Their reaſon wiy this Ship is no: 
made whole is, that thereby Men might be put in mind not to 
deſpair, albeit that their Ship miſcarry in ſome part row and 
then. Some avouch it to be the Ark of Noah. Novidins ſ;ith, 
it is the Ship whercin the Apoles were, when Chri? appeared 
unto them Walking on the Sea. In one cf the Oars of this 8. 72, 
there isa great Sar, called Canopas, or Canibus, which the Ara- 
bians called S»zel, as it were a Bon-firc, becauſe of the great- 
neſs thereof. It is not ſeen in /raly, nor ia any Country on this 
ſide or /raly: Some ſay tat Canobrus the Malter of Men:ilas is 
Ship was transformed into this Star. 

8. HYDRA, the Ayare ; that hath five and Twenty Stars, 
and two unformed. 

g. CRATER, the Cup or Standins piece; that hath ſeven 
Stars, ſome ſay that this was the Cup wherein Tagathon, that is 
the chick God, mingled the ſtuff whercof he made the Souls of 
Men. 

19. CORVUS, the C-ow; this hath ſeven Sr.zres, Theſe three 
Conſtell:11onr are to be joined together, becauſe they ep. 1 
upon one Hiſtory,wihich is this. On a time Apoll, mate 2 C 1.tn 
Feaſt to Fupiter,and wanting water to ſerve hits curn,he delivered 
a Cup tothe Crow (the Bird wherein he chicfly delighted) nd 
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ſen: him to ferch Water thercia, The Crow flyi;g towards 
the R:ver,eſpicd a Fig-tree fell in vand with the Figs, «rd abode 
there till they were Ripe: In the end, when he 1: jew (tis tl 
of them, and had ſatisfied his Longing, he bethoug!ht him{lr 
of his Errznd, and by reaſon of his long dcla., fearing a check, 
he caught upa Szake in his Bill, brought it to Apello,and told him 
that the Szate would not Ict him fill che Czp with Water. polo 
ſeeing the impudence of the Bird, gave him this gift, that as 
long as the Figs were not ripe upon the Trec, ſo long he ſhould 
never Drink: And for a memorial of the ſilly excuſe thar he 
made, he placed both the Crow, Cap, and Snake in Heaven. 

11, CENTAURUS, the Centaur, which comprehendeth 
ſeven and thirty Stars. Some ſay that this is Typhen, others call 
him Chiron, the Schoolmaſter of thoſe three excellent Men, 
Hercules, Achiles, and Eſcalapius ; unto Hercules he read Ajtro- 
nomy, he trained up Achilles m Aufick,, and Eſculapins in Phy- 
fick.: And for his upright Life he was turned into this Conſtel/a- 
tion, Yet Virgil calleth Sagrrrarixs by the name of Chiron, In 
the hinder Feet of this Conſtellation, thoſe Stars are ſet which arc 
called the Croſiers, appearing to the Afariners as they Sail to- 
wards the South Sea, in the form of a Croſs, whereupon they 
have their name. The four Srars which are in the Garniſh of 
the Centaurs Spear, are accounted by Proclus as a peculiar Con- 
ſtellation, and are called by him Thyrſilochus, which was a Spear 
compaſſed about with Vine Leaves: Bur rhey are called by Co- 
pernicus and Clavins, and other Aſtronomers, the Stars of his. 
Target. It ſhould ſeem that they were dcceived by the old 
Tranſlation of Prolomy,wherein Scur#m is put for Haſfta(i.e.)the 
T arget, for the Spear, as it is well noted by our Country-man 
M. R. Record, in his Book Intituled, The Caſtle of Knowledge, 

12. LUPUS, the Wolf, or the Beaſt which the Centaur holdeth 
in his Hand, containeth nineteen Stars, the Poetical reaſon is 
this, Chiron the Centaur being a juſt Man, was greatly given to 
the Worſhip of the Gods: For which thing, that it might be 
notified to all Poſterity, they placed him by this Beaſt, which 
he ſeemeth to ſtick and thruſt throvgh with his Spear(as it were) 
ready to kill for Sacrince. 

13- ARA, the Altar, it is alſo called Lar, or Thuribulum, 
(s.e.)a Chimney with the Fire, or a Cenſor. It conſiſteth of ſe- 
ven Stars, and is affirmed of ſome Poets, to be the Altar where- 
ON 
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on the Centarr waz wont to cffer up his Sacrifice. But others te]l 
the Tale t:us. When as the great Gyants, Called the Tyrans, las 
oured as much 3s might be co pull Jz#pzrer out of Heaven, the 
Gods ihought 1t good to lay their heals together,to adviſe what 
was belt co be done : Teir concluſion was, that they ſhould all 
with one couſent join hands together to keepout ſuch fellows ; 
and that t'is cheir League might be confirmed, and throughly 
ratified, they cauſed the Cyclops (which were Workmen of Yul- 
ean)co make them an Altr; About this Altar ll the Gods aſſem- 
bled, and there ſwore, that with one con'ient they woull wich- 
ſtand their Enemies ; atcerwards, havirg gotten the Vitory, it 
pleaſed them to place this Alrar in Hicaren, as a Memorial of 
thcir League, and atoken of that good whic. uni:y docu lreed. 
14, CORONA AUSTRINA, tae Sourh Garland, i: hath 12 
Stars. Some ſay that it is ſome trifliag Garla:d which Savitrarins 
was wont to wear, but hec:ſt ic away from him in jſt, and 
therefore it was placed between his Legs: Others call it the 
Whcel of Jxioz, whereupon he was Tormented for that great 
diſcourteſie he would have offered unto Jrno, thinking indeed 
to have gotten up her Belly : But Fupiter ſeeing the impudency 
of the Man, tumbled him out of Heaven (where by the Licence 
of the Gods, he was ſome time admitted as a gueſt) into Hell, 
there to be continually Tormented upon a Whee!, The Figure 
of which heel was afterwards placed in Heaven, to teach Men 
to take heed how they be too ſaucie to make ſuch courteous 
proffers unto other Mens Wives. The Greeks call this Conftella- 
tion by the nime of Uranrſcxs, becauſe of the Figure thereof: 
For it repreſenteth the Palate or Roof of the mouth, which they 
call Uramſcus. 
i5, The laſt is PISCIS AUSTRINUS, or Notizs, the South 
Fiſh, which comprehendeth elcven Stars, beſides that which is 
ia the Mouth thereof,” belonging to the Water, which runneth 
from Aquarius, and is called by the Arabians Fomahare, The 
reaſon why this Fiſh was placed in the Heaven, is uncertain: 
Yet ſome afhirm, that the D2vohter of Yerus going into a Wa- 
ter to Waſh herſelf, was ſu '.jciily transformed into a Frſb, the 
waoich Fiſh was afterwards tran{lated info Heaven, I he un- 
formed Stars belonging unto this Conſtell:tion are ſix. 
Thus much concerning the Conſtellation of the Northern and 
Southern Hemiſpheres; now follow the Poetical Stories of the 
Zodiatical Conjtellati ons, Thirdly. 
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Thirdly. 
Of the Z2Caical Conſtellations. 


” RIES, the Rm, is called by the Greeks Criosz it con- 

taincth 1n1t Thirteen Srars, which were brought unto 
this Conftellatici by Thyestes, the Son of Pelops, and Brother of 
Acrew, Tis is the Rm upon wich Prixaus,and Helle his Siſter, 
the Children of Arhbam.s dis lit, when they fled from their Step- 
mother ſno, over the Sea of Helleſpont : Which Ram was af.er- 
wards for his good Service, trai-llated into Heaven by Jupiter, 
Others ſay that it was. that Ram which broughc Bacchus unto 
the Spring of later, when through Drought he was likely to 
have Perilhed in the D-ſert of L1b:a. Novidins will have this to 
be the Ram which Abraham Offered up inſtead of his Son /ſcac. 
The Sray that is firit in the Head of the Ram, is that from 
whence our later A/tronomers do account the Longitude of all the 
reſt, and it is diſtant from the Hezd of Aries, in the tenth 
Sphere, 27 Degrees 53 Minutes. The unformed Srars belorg- 
10g unto this Conſtellation, are hve. 

2. TAURUS, the Bl, which conſiſteth of twenty three Stars. 
This was traiſlated in:o Heaven, in Mcmoriil cf the Rape 
commirted by Fupiter on Er2p4 the Daughter of Agenor, King 
of Sidon,; whom F-piter in the likeneſs of a White Bull ſtole 
away, and tranſported into Car4ia, Others ſay, that it was 
Jo the Daughter of Inacis : Whom Fupiter loved, and turned 
into the form of a Cow, to the intent that Jo coming at un- 
wares, ſhould not perccive what pert he had played : Jupiter 
afterward in memorial of that crafiy coaveyence, pleced that 
Figure in Heaven, The reaſon why the Poets name not cer- 
tainly whether it be a Cew or a Bl, is beczuſe it wanteth 
the hinder Parts ; yet of the moſt of them it is called a Bull. 
In the Neck of tle #: there are certain Stars, ſtanding 
together in a Cluſter, which are commonly called the Se- 
ven Stars: Although There Can hardly be diſcerned any more 
thin fir. Thciſe are reportel to be the ſeven Daughters 
of Atlas, called 4:L:t'aaes, wherecf fix had comp3ny wita 
the Immorts] Gods, but the ſeventh ( whoſe name was 
Aerope) beirg marries ito Syphys a Mortal Man, Cid 
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therefore withdraw and hide her Self, as being aſhamed that 
ſhe was not ſo fortunate in matching herſelf as her Siſters were. 
Some ſay, that that Star which is wanting is Eleftra, the eideſt 
Daughter of Atlas, and that therefore ir is ſo dim, becauſe ſhe 
could not abide to behold the deſtrultion of Troy ; bur at chat 
time and ever fince, ſhe hid her face. The reaſon why they 
were taken up into Heaven, was, their great pity towards their 
Father, whoſe miſhap they bewailed with continual Tears. 
Others ſay, that whereas they had vowed perpetual Virginity, 
and were in danger to loſe it, by reaſon of Orion, who greatly 
aſſailed chem, being overtaken with their Love; they requeſted 
Jupzter to (tand their Friend, who tranſlated them into Stars, 
and placed them in that part of Heaven. The Poets call them 
Pleiades, becauſe when they riſe with the Sun, the Mariners 
may commit themſelves to the Sea. Others will have them to 
be ſo termed 4a Pluendo ; becauſe they procure Rain. Others 
give them this Name, of the Greek word Cleiones, becauſe they 
be many in number. They be alſo called Y3gilie, becauſe they 
riſe with the $7 in the Spring time : Likewiſe Athoratie, becauie 
they ſtand ſo thick together. Our Men call them by the Name 
of the Seven Stars, or Brood Hen, The Aftronomers note this 
as a ſpecial thing concerning theſe Srars,that when the Moor and 
theſe Srars do meet together, the eyes are not to be medled 
withal, or cured if they be ſore: their reaſon is, becauſe they 
be of the Nature of Mars and the Moon. 

Moreover, there be five Stars in the Face of the Bulb, repres 
ſenting the form of the Roman Letter V, whereof one (which is 
the greateſt) is called the Bu{Ps Eye, They be called Hyades,and 
were alſo the Daughters of Atlas, who ſo long bewailed the 
death of Hyas their Brother, ſlain by a Lyon, that they dicd for 
ſorrow, and were afterwards placed in MR for 2 Memorial 
of that great Love they bore to their Brother. The Ancient 
Roman: call the BulPs EyeParilicium,or Paleiicium,of Pales their 
Goddeſs; who's Feaſt they Celebrated after ihe Conjunttion of 
this Srar and the Sy, The unformed Stars belonging unto this 
Conſtellation, are eleven. 

3. GEMINI, the Twins , It conſiſtcth of eighteen Sears. The 
Poets ſay,they are Caſtor and Pollux,the Sons of Le1a, bietlicen 
moſt loving, whom therefore Jupscer tranſ}zced I ts, Heaven, 
Some ſay that the one of them is Ap-4o, and ric other Hercn- 
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les: but the moſt afirm the former. The unformed Srars of 
this Conſtellation are ſeven, whereof one is called Tropw,, be+ 
cauſe ic 15 placed next before the Feor of Caſtor. 

4. CANCER, the Crab, it hath nine Srars. This is that Crab 
which bit Hercules by the Heel as he fought with the Serpent 
Hydra in the Fen Lerna,and for his forward Service, was placed 
in Heaven by Jano, the utter Enemy of Hercales., Inthis Con- 
ftellation there are Stars much ſpoken of by the Poets, although 
they be but ſmall; whereof one is called the Cr:b , other two 
are the two Aſſes, wherecf one was the Af of Bacchus, the 0- 
ther of Yulcan, whereon they rode to Battel, when as the Gy- 
ants made War with the Gods; with whoſe Braying and ſtrange 
Noiſe, the Gyants were ſo ſcared upon the ſudden, that they 
forſook the Field, and Fled. The Gods getting the Victory, 
ia triomphing manner tranſlated both the Aſſes, and their 
AMenger into Heaven. Theunformed Stars of this Conftellats- 
onare tour. It is called Animal Retrogradum, for when the Sar 
come-h into this 5:9, he maketh Rerrogradation, 

5- LEO, the Lyon; it hath 27 Sears, this is that Lyox which 
Hercules overcame in the Wood of Nemea and was placed in 
Heaven in remembrance of ſo notable a Deed. Novidiuu faich, 
this was one of the Lyons which were in the Den into which 
Daniel was caſt, and was therefore placed in Heaven, becauſe of 
all other he was moſt friendly unto Daniel. In the Breſt of this 
Conſtellation is that notable great Star,the light whereot is ſuch, 
as that therefore it is called by Aſtronomers Bazilews or Regulus 
(5.e.) the Yiceroy, or little King among the reſt. The unformed 
Sters belonging to the Lyon are eight; whereof three make the 
Conſtellation which is now called Coma Berenices, that is, the 
hair of Berenice, This Conf! ellation was firſt found ovt and invent» 
ed by Canon the Mathematitian, but deſcribed by Calimachus 
the Poet. The occaſion of the ſtory was this. Prolomens Eur- 
£*res having married his Siſter Berexice, was ſhortly after enfor- 
ced to depart from her, by resſon of the Wars he had begun in 
[£'ha: Whereupon Berenice made this Vow, that if he returned 
0002 again in ſafety, ſhe would offer up her hair in Yenus Tem- 
ple. Prolomy returned ſafe; and Berenice, 2ccording to her Vow, 
cut of? frer hair and hung it up. After certain days, the hair was 
not to he found; whereupon Prolomy the King was greatly 
diſpleaſe? . Bur Canon, to pleaſe the humor of the King and to 
curry 
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curry favour with him, perſwaded him that Yenws had convey- 
ed the Hair into Heaven. Canonattiibuieth ſeven Stars unto it, 
bur Prolomy alotteth ir but three, becauſe the other be inviſible, 

6. VIRGO, the Yirgin, it hath twenty fix Stars. This is 
afſt:m:d to be Juitice, which among all the Gods ſometime 
living upon che Earcb, did laſt of all torſake the ſame, becauſe 
of the Wickedaels that began to multiply chereicy and choſe 
Lh1S Place for her Seat in Heaven. | 

Others ſay, that ic was Aſtrea, the Daghter of Aſtrew, one 
of the Gyants that were called Tizazs, who fighting againſt the 
Gods, A7rex took their parts againſt her own Father, and was 
therefore after her death commended unto the Heavens, and 
made one of the Twelve S:z2ns, 

Ochers ſay, that it was Erigore, the Davghter of [caris, who 
for that her Father was ſlain by certain Drunken men, for very 
Grief thereof hanged her ſelf : But J«pirer taking pity of the 
Virgin for her natural affection, traſlated her into Heaven. 

In her Right Wing there is one Star of ſpecial note, which by 
the Aſtronomers is called YVindemiator (3.e.) the gatherer of 
Grapes, This was Ampelos the Son of a Satyr and a Nymph, 
and greatly beloved of Bacchus, unto whom in token of his love 
Bacchus gave a ſingular fair Vine, planted at the Foot of an 
Elm (as the manner was in o:d time.) But Ampelorin Harveſt 
gathering Grapes, and taking lictle heed to his footing, fell 
down out of the Vine, and brake his neck. Bacchas, in Me- 
morial of his former affe&ion, tranſlated him into Heaven, and 
made him one of the principal Srars ia this Conſtellation, There 
is another great Star in the hand of the Yirgiz, called of the 
Latins Spica, of the Greeks Stachw, of the Arabians Azimech 
(5.e.) the Ear of Corn: Whereby they ſignine, that when the 
Sun cometh to this Sign, the Corn waxeth Ripe. Albumazer 
the Arabian, and Novidius, take this Conftelarion for the Viagin 
Mary. The unformed Stars in this Conftelationare fix. 

7. LIBRA, the Balance, it containeth 8 Stars; Cicero ca]eth it 
J«gum.heToak, and hereit is to be noted, that the ancient A- 
ftronomers that firſt ſet down the number of the Conſte2::ous 
contained inthe Zodiack, did account but eleven therein, fo that 
the Sign which now is called £:bre,was neretofore called Chelas, 
that is to ſay, the Claws of the Scorpion, which polleſſeth the 


ſpace of two whole Sigas. Bur the later Aſtrowomers, being de- 
| Gg 2 ſixous 


228 


ts. 


"—_— 


The Poetical Sto2icg 


firous to have Twelve Szgns in the Zodiack, called thoſe eight 
whereof the Claws of the Scorpion do conſiſt, by the Name of 
Libra, not that there was any Poctical Fiction to induce them 
thereto, but only moved by this reaſon, becauſe the Szn joyning 
with this Conſtellation, the Day and the Night are of an equal 
Length, and are (as it were) equally Poized in a pair of Ballaxce. 
Yet (as I remember) ſome will have this to be the Balance 
wherein Juſtice, called alſo Aftres weighed the Deeds of Mortal 
Men, and therein preſented them unto Fupiter. It hath nine 
unformed Srars appertaining unto it. 

$8. SCORPIO, the Scorpion; called of the Arabians, Alatrab 
of Cicero, Nepa. It conſiſteth of twenty one Srars, The Fiti- 
on is thus; Orion the Son of Hyrew greatly beloved of Diana, 
was wont to make his boaſt, that he was able to ove: come what 
Beaſt ſoever was bred upon the Earth: The Earth being moved 
with this ſpeech brought forth the Sorpion, whereby Orion was 
ſtung to death. Fxpiter thereupon at the requeſt of the Earib) 
tranſlated both the Scorpron and Orzon into Heaven; to make it 
a Leilon for ever, for Mortal Men not to truſt roo much vnto 
their ownStrength: And to the end he might fignifie the great 
enmity between them, he placed them fo in the Heaven, that 
whenſoever the one Riſeth, the other ſetteth ; and they are 
never both of them ſeen together above the Horizon at once : 
Gulielmus Poſtellus will have it to be the Serpent which becuiled 
Eve in Paradiſe, The unformed Stars about this Scorpion are 
three. 

9. SAGITARIUS, the Archer. It hath 31 Sears. Touching 
this Sign, there are among the Poets many and ſundry Opini- 
ons. Some ſay that it is Crecas, the Son of Pupbere, that was nurſe 
unto the Muſes. This Crocus was ſo forward in Learning of the 
Liberal Sciences, and in the praCtice of Feats of Attivity, that 
the Muſes entreated Fupirer that he might have a place in Hea- 
ver, To whoſe requeſt Fuprter inclining, made him one of the 
12S:gns: And to the end that he might expreſs the excellent 
—_ of the Man,he made his hinder parts like vnto a Horſe, 

ereby to ſignife his ſingular knowledge in Horſemanſhip: And 
by his Bow and Arrow, he declared the ſharpnefs of his Wir. 
Whereupon the Aftrolopgers have this conceit, that he that is born 
under Sagitarizs, ſhall attain to the knowledg of many Arts, 
and be of prompt Wirt,and great Courage. Y:rg*l affirmeth this to 
be Chiron the Centaur, who for his ſingular Learning and Juſtice 
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was made the Maſter of Achilles. At which time Hercules com- 
ing to viſit him(for he had heard both of the worthineſs of the 
School-Maſter, and of the great hopes of the Scholar) brought 
with bim his Quiver of Arrows dipped in th: Blood of the Ser- 
ent Hydra,but Chiron being deſirous to ſee his ſhafts,and not ta- 
king heed of them being in his hand,let one of them fall upon his 
foor,and being greatly rormented, not only by the anguiſh of the 
poyſon working inthe Wound, but much more becauſe he knew 
himſelf to be Immortal, and his wound not to be recovered by 
Medicine, he was enforced to make requeſt unto the Gods, that 
he might be taken our of the World, who pitying his caſe, took 
him up into Heaven and mace him one of the Twelve Signs, 
-: 10. CAPRICORNUS, the Goat, It conſiſteth of 28 Stars. 
The Poets ſay that this was Par, the God of the Shepherds, of 
whom they feiz"7 in this manner: The Gods having War with 
the Gyants, gathered themſelves together into Egypr, Typhon 
the Gyane purſued them thicher, whereby the Gods were 
brought into a Quandary, rat well was he that by changing his 
ſhape might ſhift for himſelf. - Fapiter turned himfelt into a 
Ram: Apollo became a Crow: Bachus a Goat: Diana lurked under 
the form of a Cat : Juno transformed her ſelf into a Cow: Venus 
into a Fiſh: Pan leipirg into the River Nelas, turneth the vp- 
per part of his body into a Goar, and the lower part intoa Fiſh, 
Fupiter wondring at this ſtrange device, would needs have that 
Image and Picture tranſlated into Heaven, 2nd made one of the 
Twelve Signs. In that the hinder part of this Sign islike a Fiſh, 
it betokeneth that the latter part of the month wherein the Sur 
polleſfeth this S:zgn, enclineth unto Rain. 

11. AQUARIUS, the Waterman: It hath 42 Stars, whereof 
ſome make the figure of the Mar: Other ſome the IVater-por; 
& ſome the Srream of Water that runneth out of the Por. This is 
feigned to be Ganimedes the Trojan,the ſon of Oros and Callirhoe, 
whom Fupiter did greatly Love for his excellent favour and 
Beauty, and by the ſervice of his Eagle carried him up into 
Heaven, where he made him his Cup-bearer, and called him 
Aquarizs, Others notwithſtanding think it to be Decal on 
the ſon of Promerhews whom the Gods tranflited into Heaven, 
ja Remembrance' of that mighty Deluge which hapned in his 
time, whereby Mankind was almoſt utterly taken away from 
the Face of the Earth, The unformed Stars belonging unto 
this Sign are three, 12, PIS- 
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12. PISCES, the Fiſhes : Theſe tozether with the Line that 
knitteth them cogether, contain twenty four Scars. - The Poets 
ſay, that Yen and Cupid her Son coming upon a certain time 
unto the River Expbrates, and fitting upon the Bank thereof, up- 
on a ſadden eſpied Typhen the Gyanr, that mighty and fearful 
Enemy of the Gods coming towards them ; Upon whoſe Sight, 
they being ſtricken with exceeding fear, leapt into the River, 
where they were received by two Fiſhes, and by them ſaved 
from drowning. FYenw for this good tuin, tranſlited them in- 
to Heaven. Guliclnus Poſtelus would have them to be the T'wo 
Fiſhes wherewith Chriſt fed the Fooo Men. The unformed 
Stars of this Conſtellation are four. 

Thus have I briefly run over the Poetical reaſons of the Cone 


ftelations :; It remains now that I ſpeak of the Afilky way. 


VIA LACTEA, or Cirealxs Lattexs, by the Latins ſo called, 
and by the Greeks Galaxi ; and by the Engliſh, the Milky way. 
It isa broad White Circle that is ſeen in the Heaven: In the 
North Hemiſphere, it beginneth at Cancer, on each ſide the Head 
thereof, and paſſeth by Auriga, by Perſeus, and Caſſopeia ; the 
Swan, and the Head of Capricorn, the Tail of Scorpio, and Feet 
of Centaur, Argo the Ship, and ſo unto the Head of Cancer, 
Some in a ſporting manner do call it Warling trees, but why they 
do call it fo, I cannct tell; except it be in regard of the narrow- 
neſs that it ſeemeth to have; or elſe in reſpe& of that great 
_—_— that lyeth between Dover and S. Albans, which is 
C by our Men, Wazling-ſtreet. 

Ovid (aith,that it is the great Cauſey, and the High-way that 
leadeth unto the place of Jupiter; but he alledgeth not the cauſe 
of the Whitencſs: belike he would have us imagine that it is 
made of White Macble. 

Others therefore aledge theſe cauſes : 7 upiter having begotten 
Mercury of Maiethe Daughter of Arlas,brought theChild when 
he was born, totlie Breaft of Juno lying aſleep : But Furs awa- 
king threw the Chi:d on; of her Lap, and let the Milk run out of 
her Bceaſt ia ſuc abundance that (ſpreading it ſelf about the 
Heaver) it mide that Circle which we ſce, Orhers ſay, that is 
was not Mercury, but Hercules; and that F «no did not let the 
Miik run out of her Breaſt, but that Hercules ſuckt them fo ears 
peitly, that his Mouth cun over, and ſo this Circle was made; 
Ochers ſay,that Saturn bcing deſirous to devour his — 
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his Wife Ops preſen:ed him with a Stone wrapped in a Clout, 
inſt:ad of his Child: This Stone ſtuck fo falt in Sururn his 
[Throat as he wonld bave ſwallowed ic, that without doubt he 
had therewithall becn Choaked, had he not been relieved by 
his Wife, who by prefling the Milk out of her Breaſts ſaved his 
Life : The Milk that miſſed his Mouth (whereof you muſt ſup- 
poſe ſome ſufficient quantity) fell on the Heavens, and running 
along made this Circle, 

Dr. Hood Commenting upon Conſtellations, ſaith ; The Stars 
are brought into Conſtellations, for Inſtrultion ſake, Things 
cannot be taught without Names: To give a Name to every 
Star had been troubleſome to the Maſter, and for the Scholar ; 
for the Maſter to Deviſe, and for the Scholar to Remember : 
And therefore the Aſtronomers have reduced many Stars into 
one Conſtellation ;, that thereby they might tell the better where 
to ſeekthem ; and being ſought, how to expreſs them. Now the 
Aſtronomers did bring them into theſe Figures, and not into 
other, being moved thereto by theſe three Reaſons. 

Firſt, theſe Figures expreſs ſome properties of the Srars that 
are in them z as thoſe of the Ram to be Hot and Dry ; Andro- 
meda Chained betokeneth Impriſonment, the Head of Meduſa 
Cut off, ſigniheth the loſs of that part : Orion with his terrible 
and threatning geſture, importeth Tempeſt and terrible Effe ts. 
The Serpent, the Scorpion and the Dragon, fignitie Poyſon : The 
Bull infinuateth a Melancholy Paſſion : The Bear inferreth 
Cruelty, &c. 

Secondly, the Srars (if not preciſely, yet after a ſort) do re- 
preſent ſuch a Figure, and therefore that Figure was aſſigned 
them : As for Example, the Crown, both North and South, the 
Scorpion, and the Triangle, Repreſent the Figures which they 
have. 

The third canſe was, the continuance of the Memory of 
ſome notable Men, who either in regard of their ſingular Pains 
taken in e4/tronomy, or in regard of ſome other notable Deed, 
had well deſerved of Mankind. 

The firſt Author of every particular Conſtellation is uncer- 
tain; yet are they cf great Antiquity; we receive them from 
Ptolomy, and be follower the Platoni:ks ;, ſo that their Antiquicy 
is great. Morover, we may perceive them to be Ancient by 
the Scriptures, and by the Poets. In the 38 Chapter of Job there 
is 
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is mention made of the Pleiades, Orion, and Ariturus, and Maz- 
zaroth, which ſome interpret the Twelve Signs : Fob lived in 
the time of Abraham, as Syderocrates maketh mention in his 
Book de Commenſarandis Locorum Diſtantiis, 

Now beſides all this, Touching the reaſon of the Invention 
of theſe Conjtellateons, the Poets in ſeting forth thoſe Stories, 
had this, purpoſe, to make them fall in Love with Aſtronomy : 
When D-me/:henes could not get the People of Athens to hear 
him ina matter of great Moment, and Profitable for the Com- 
monweaith, he began to tell them a Tale of a Fellow that ſold 
an Aſs ; by the which Tale he ſo wrought on the Athenians, that 
they were both willing to hear his whole Oration, and to put in 
Practice that whereunto he exhorted them. The like intent 
had the Poets in theſe Stories: They ſaw that Atronomy being 
for Commodity ſingular in the Life of Man, was almoſt of all 
menutcerly neglected : Hereupon they began to ſet forth that 
Art under theſe Fictions : that thereby ſuch as could not be per= 
ſwaded by commodity, might by the Pleaſure be induced to take 
a View of theſe matters, and thereby at length fall in Love 
with them. For commonly note this, that he that is ready to 
Read the Stories, cannot content himſelf therewith, but de- 
ſireth alſo to know the Conſtellations, or at leaſtwiſe ſome Prin- 
Cipal Star thereing 


A 


DISCOURSE 


Of the | 


Antiquity, Progreſs and Augmentation 


ASTRONOMY. 


IRST it ſeems not to be doubted, but that there was ſome articl. «. | 
kind of Obſervation of Bodies Cwleſtral ; as ſoon as there 06ſervations | 
were Men:conſidering that the Spectacle which the Heg- ©#leftial, from 

vens conſtantly preſent,is both ſo Glorious, and ſo Uſeful, that Þ*, p&mm's,. 

Men could not have Eyes to ſee,and not fix them Attentively ;4ugh rude y 

and Conſiderately thereupon. For, among other Appearances, and inariif- 

when they ſaw the S»r daily to change the Places of its Riſing «4 

and Settingz,at certain Times of the Year to approach nearer to 

the Earth in itsOiurnal Arch,and at others again to mount up ta 

a Height much more ſublime and remote from it; and that his 

coming nearer to the Earth made Wimter,and his remove Higher 

made Sammer : we ſay, when they Beheld theſe things, doubt- 

leſs they could not buc ſeriouſly remark and conſider this viciſli- 

tude, according to which they might expeR the Seaſon would be 

more Hard,or Mild,to them in this lower Region of the World. 

Again, ſo admirably Various did the Moon appear, in her ſeve- 

ral Shapes and Dreſſes of Light, that ſhe could not but jnvite 

Mens Eyes,and engage them to frequent Speculations: eſpecially 

when She aſſumed thofe various Faces or appearances, at ſet and 

certain Times,in reſpe whereof it came to paſs,that every Na- 

tion Meaſured their Times and Seaſons, by thoſe her conſtant and 

Periodical Circuits; &this, becauſe thoſe Periods ſucceeded much 

more frequently than the _ and Depreſlions of 2- 
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Sun. To theſe, we may add that beautiful ſhew of the Nightly 
Stars, undergoing likewiſe their Variations, according to the 
variety of Seaſons,& more particularly that bright Sear of Luci- 
fer ,Riting fometimes Later, ſometimes Earlier, and ſometimes 
nct at all, before the Sn,and the like. But, what we ſhall princi= 
pally note, is on!" this; that though Mankind was Long, before 
they came tn make enquiries into the cauſes of theſe Celeſtial 
Cnanges :n.. vat 12:40ns,rcitruiney to fer Periods : yet they Ob- 
ſerved thcra from, ue very Fitit Age. and not only *dmired,but 
21ſo zccominodarted what they Oli;fcrved, tothe Ulrs of their 
Livcs and their Succeſlours. Here it mizlit not be fruitleſs, to 
remember that Promethers, who was imagined to have framed 
the Firſt Man, was alſo imagined to have given him anere@ed 
Fig1re,and ſublime Countenance; to the end he might the more 
advantageovſly advance his Eyes to tne Heavens, and contem- 
Plate the Glory and Motions of the Celeſtial Lights. But be- 
cauſe this is roo General, and rude a way of Obſervaticn , and 
it is our buſineſs to look back into thoſe Times nberein Men firſt 
made ſuch Obſervations of Syderal Bodies,as gave them the hint and 
occaſion of reducing them to Method, and founding the Princi ples of 
the Art, or Science of Aftronomy, thereupon : we muſt have re- 
courſe tothe monuments in Sacred Writ, for the underſtanding 
of that obſcure matter. 
Articl. It. And indeed,the Light we expe from Sacred Leaves, would 
Sacred r:cy4; ſoon be ctear enough to diſcuſs all the Darknefs, wherein the 
*ramined, and Original of Aſtronomyſeems inyolved ; conld we but from them 
ragagt ro deduce the leaſt evidence for that which the learned Antiquary 
e Fiſt Al among the Jews, Foſephus affirms of the Sons of Serh ; wiz. that 


fronomer the . | 
ſp»ben « lib. ; 7 they invented the Science of tbe Heavens before the F lood.and engras 


Art. c. 3. wedthe ſame on two Pillars, the one of Brick, the other of Stone, that 
ſo it might be preſerved in the one, in caſe the Fury of the Deluge to 
come, ſhould demoliſh and deface the other : or if there remained 
to us any the moſt ſlender Teſtimony of the Reaſon he there 

Cap. 4. gives, of the ſo great Longevity of Men in thoſe Days; name- 


ly, that the duration of their Lives was ſufficiently long, to 
perfet the knowledge of Aſtronomy, which requires full 600 
Years, at the leaſt, to the Obſervation of all the Varieties of 
Celeſtial Motions: Whereupon he notes, that the Great Year 
(as they call it) doth confiſt of fix hundred Common Years 
the vulgar opinion being, that the Celeſtial Motions do con- 


tinually vary. Donec 
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Donec conſumpto, Magnas qui dicitur, Anno, 
Rurſus in antiquum redeant vara ſidera cur ſum, 
Qualia preterits ſteterant ab or17ine mundi, 


Apiin, the buſineſs might bz deduced from not long after the 
Fiacd, if in Scripture we could find but the leaſt word from 
whence might be argued the tru.h of what the ſame Author 
writes; namely,that the Egyrprians were tangzhr Aſtronomy,by A- 
braham, Pcobable enough it is, we confeſs, that Beroſus, and 0- 
thers, quoted as well by Foſephrs,as Enſebins,had read ſome ſuch 
thing in ſome Book of the old Rabbins: but that the ſame ſhould 
be fetched from Holy Writ, is moſt improbable ; thercia being 
no mention at all of any ſuch thing. Beſides, there are Pjous and 
Learned Doctors, and among them Saliany:, who will not allow 
it to be ſo much as probable, that Abraham ſhould inſtrutt the 
Eryptians in Aſtronomy : becauſe of the very ſmall Time of his 
ſtay among them in Egype. Iris written indeed, that 4braham 


came from Ur of the Chalaeans : but not that he received Aſtro- Gen. 11, 


nomy from the Chaldeans, or that he delivered it from them to 
the Egyptians. And therefore they conclude, that what Foſe- 
p54 (aid of Abrahams Reading Atronomy inEgypt,may with more 
probability be imputed to his Great grand-Child, Joſeph, Con- 
cerning Him, therefore, we read (in truth) that he was ſingu- 
larly favourable to the Prieſts in Egypr,at ſuch Time, as all the 
reſt ofthe People mortgaged their Lands to the King for Bread, 
during that woful and long Famine. For, He excepted the 


ſigned them certain Portions out of the pnblick Granaries z ſo 
that from hence may be proved (what Aritorletells us from 
other Authority )that among{t the Egyprians, the molt Ancient 
Nation, the Prieſts were exempted from Labour,and left to the 
eaſie employment of their Minds: and that this gave them occa- 


ſion to invent and conſtitute the Mathemaricks:and yer for all © 


this, it is not written, either that Joſeph taught thoſe Egyprian 
Prieſts the Mathemarrcks,or that they taught them to him. And 
perhaps that Favor he ſh-wed the Prieſts, was an Argument not 
only of the Reſpe&t and Veneration born them by the King, and 
all his People ; but alſo of his particular Gratirnde toward them; 
in that He, who had beea bred wp only to Sheppardry 2nd 
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iry Imployments, and was wholly ignorant of all Arts and Sci- 
ences,at his firſt coming among them ; being afterwards advan- 
ced to the height of a Courticr,and luſtre of a Favorite, had been 
inſtrued by them in ſomethiag more noble and ſublime. And 
truly the Divine Moſes, not long after admitted into the ſame 
Court,is not delivered ſo much to have erndiced any others, as 
to have been himſelf learned in all the Wiſdom of the Egyprians, 
Nevertheleſs confidering that this Wiſdom of the Egyprians, 
doubtleſs contained the Marthemaricks ; and that Aſtronomy was 
ever eſteemed the beſt and nob!cſt part of ttem : this Erudition 
of Moſes ſeems to be the moſt Ancient Monument of the Sci- 

ence of the Stars, that can be found ih Holy Writ. 
£ſtronomyyou ſee is of great Antiquity, even upon the Re- 
cords of Divinity ; and might be proved of much greater, could 
we but evince (what ſome allecge) that the Hiſtory of Jeb was 
Pen'd by Aeſes, as livirg a good while after him. Becauſe Job 
there meations Arurws,Orion,and the Hyades,or watery Conſtel- 
Lition : and therefore it muſt be,that before that Time the Srars 
had been ranged and diſpoſed into certain Aſteri/ans, according 
to ſome certain merhod or artificial Theory then in Uſe. But be 
the Time of his life never ſo uncertain,yet we may certainly ob- 
ſerve from the Hiſtory thereof; that it ſeems Feb, being an Alien 
to the Hebrews, derived his knowledge of God from that which 
in Scripture is called CelorumE xercitus the Hoſt of Heaven.For af- 
much,as the Inviſible things of God are not ſo well learned from 
any. viſible things of Nature,or the effects of his Wiſdom & Pow - 
er, as from the Celeſtial Orders, and therefore Syncſime juſtly 
calling Aſtronomy [Umpoiuror Gnciunr] # truly-venerable Science ; 
he faith, that it advanceth the Mind to ſomething of greater 
both Antiquity and Nobility, viz. ineffable Theology. That we 
may be brief, and only touch upon that ſentence in the Book 
of Wiſdom that God gave to Solomon, among other of Natural 
Sciences,to underſtand the Courſe of the Tear,and the diſpoſitions of 
the Stars : If any thing in Sacred Wiit doth expreſly prove the 
Antiquity of Obſervations Afrenomical, and the founding or 
ereing any ſetled Art thereupon z it muſt be that, of which 
the Holy Prophets complain'd in their days; viz. that there 
were Chaldeans- who at Babylon did contemplate the Stars, and 
compute the months,that from them they micht foretel things to come, 
For, from hence we underſtand, that the Obſervations of the 
Motions of Heavenly Bodics was a certain profeſt Art ; and of 
great 
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great Antiquity among the Chaldeans, Articl. 3, 

In the Second place we are to revolve the Records of _ mo 
Erhnich Authors, to ſee if among them we can find the Time ,j;, — 
of the Nativity of Aſtronomy. and firſt theſe 

Look we therefore back. Firſt, into the Remains of that part of sf Fabulous 
Time,which is calledObſcare or Fabulous, becauſe poſſibly enough 7.m**: — 
ſomething of Truth, concerning our enquiry, may be found = body 2 
——_ up in the darkſome ſhrouds of Fables. And begin we at the ;he mf anci- 
moſt Ancient of Heathen Gods,Celus, in Greek 'Ovgar72s who,as nt Aſtrone- 
Diodoru Siculus delivers, was fo named, becauſe of his High De- 7 
votion to,and delight in the Obſervation of the Stars.Thisemi- 3 
nent Perſon being che Father of many Sons, as Atlas, Saturnus, 
the Titenes,and amorg thoſe, eſpecially Hyperion and Fapet us, it 
is lawful for us to conjetture, that led by his Example, his whole 
family were addicted to the ſame Study. For ſeeing, that Celzs 
lived in Mauritania,not far from the Ocean;and thence extended 4 of e- bin 
his Kingdom,nor only over all Africe, but alſo into a confidera- —_ 
ble part of Exrope:it is well known that his Son Atlas who ſuc- \,, 
ceeded him in the ſame Dominions,1s allowed to have given his Atlas, who 
name to the higheſt Mountain of that Country ; only becauſe f2u2he Afr 
he had made his Obſervations of the Motions of the Heavens and "7 2 #is Som, 
S:ars,from the top thereof. For the Ancients in thoſe Days, as 
the Vulgar now 1n ours, imagined the Arch of the Heavens to be 
ſo lictle diſtant from the tops of great Mountains,as that by how 
much the Higher any man aſcended on thoſe Hills, by ſo much 
the more clearly & diſtintly might he behold Czleftsal ObjeRs. 
To this, D:iodorws, Pliny, and others add;that Atlas was feigned 
to ſupport Heever on his Shoulders, only becauſe he had Framed 

a Sphere, wherein the whole Heavenly machine was ſtrongly re- 
preſented:and Clemens Alexandrinus Obſerves, that Hercules, be- 5, . 
ing both Yates & Phyſicus,a Prophet and Philoſopher,was report- | 
ed to come and relieve Alas (his great Uncle) by _ the vaſt 
Burden of Heaven upon his own Shoulders;becauſe He ſucceeded 
him in that difficult Task,the Stndy,or ſcience of Celeſt:a/Bodies. 
Of Heſperws, tis Son of Arla;, it is recorded, that while he was yerperys, 
buſie in ſpeculating the Srars,0n the top of the ſame Mountain, 
he was ſnatched away by the violence of ſome Diſeaſe, & could 
never be found: & that therc upon,the common People,in reſpe&t 
of his Piety and Juſtice, gave iis name to the moſt beautiful and 


reſplendent Ster,which is a attain 
e 
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And Daugh- She is inthe Weſt. As for his Siſters.called both Atlantiades, and 
ters, the Atlan- Plejades : ghee likewile gave their name to that Glomeration of 
tiades and Plet- c, 5, which are Viſible in the Back of [ aur,and of one of tFem 

ades, from one Fa Ny"ke Pp Wi" 2 
of whom came named Maiaywas born the famous /ercwrine;ſaidto have brovght 
Mcrcury. the SCIence of the Stars firſt INTO E: yo! Whence Marcel, WIi- 
1. Aitron. Ling of the Ajtronomy of the E ryptians, Says of Mercury, 

Tu Princeps, Authorq, Sacri, Cyllenie, tanti, &<c. 


Though we well know,that the Ethiopians, allowing the Fry- 
ptians to be no other,but one of their Colones,{ent zbroid to find 
room to ſubtiſt in, contend, that they reccived Aronomy from 

86. a. them: as firſt Dicaorms,and after Lycian have obſerved.Here it is 
ti5, de Aſtral. well worthy our Commemoration, what Cicero ſaith, as of Atla 
5. Tuſculan. and Prometheus, ſo alſo Cephew, a King of the Ethiopians : viz. 
« Neither had Atlas been believed to have ſuſtain*d Heaven,nor 
&* Prometheus to have been chain*d on Caucaſu: nor C epheww with 
&« his Wife, Son-in-Law, and Davghter, to have been Stellified : 
© had not their Divine cognition of Celeſtial Bodies firſt occaſi- 
* oned the perpetuation of their Names in theDiſzuiſe of Fables. 
2. To return to Saturn another Son of Celzr, He leaving Africa, 
Saturn, wh» and Reigning only in Jraly,Sicily and Crere ; may be thought to 
delivered *' have proſecuted his Fathers Studies,no leſs than the former: and 
ſame to 935 Se g,e have this Argument for it, that the loweſt of all the Planers 
bears his Name, to this very Day: probably, becauſe he was the 
firſt who underſtood the Motion and courſe of that Planer, 
which was by the Greeks called Ke5r&- from e1G Time, foraſ- 
much as of all the Cele/t;al Circuits, none was found ſo din- 
turn. And of his Sons, ſince Plato addiCted himſelf intirely to 
Huſbandry, Neptune to Navigation, we may conceive, that Tw- 
yupiter, — Piter applying his mind to nobler cares, ſucceeded his Father 
in the Study of the Heavens : as alſo that he choſe Olympas, ac- 
counted the higheſt Mountain, to make his Obſervations upon: 
ſo that in proceſs of Time he came therefore to be called 0- 
lympus ; and the name of that Mountain to be transferred uP- 
on Heaven it ſelf, whoſe orders and laws he well underſtand- 

ing, was thereupon ſaid to have the Nominion of Heaven. 
Certain it is, that the Grecians aſcribed the Original of this 
nobleſt Science.partly to the Gods themſelves,and partly to anci- 
Sens. of ent Hero*s;which Achilles Tating ſeaſonably allud ing unto, intro- 
Phen, —Quceth old &/chylws attributing to God, that He ſhewed'the 
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Riſings and Setting of the Sears, and diſtinguitht Winter, Sum- 
mer, and the other S:aſons ; and Ovid Fathers the ſame whol- 
ly upon Tupiter, 

Perq, Hiem's, eAftuſq, & in equales Autumnos, 

Et breve Ver, ſpatits exegit quatuer Annum. 


B-ſides,it is in the Fition that F upiter took his Father, Saturn, 
bound him, and precipitated him into Hell, Now this ſeems to 
intimate, that Jupirer having impoſed his own name upon one 
of the moſt eminent and illu{tricus of the Planers, gave that of 
his Father to another of them, that was more remote, ſituate in 
the deepeſt parts of the Ztrhereal ſpaces, and of the ſloweſt 
Progreſs: though all this while we are not ignorant, that thoſe 
names were fixed upon thoſe Planers a long Time after: ſince 
more anciently the Planet Jupiter was called Phaeton, and that 
of Saturn, Phenon. For, we may colle& very near as much from 
Lucian, who by Tartarus underſtands the immenſe Altitude, 
or Profundity of the c/f1hereal Region:and ſo denies that Saturn 
was <ci.her exiPd by Jupiter into Hell, or caſt into bonds ; as 
common Heads were perſwzeded to believe. 

As for Hyperion ; Diodorus hath a Tradition, that he being of 
the Progeny of old Ce/u,demonſtrated the courſes of the Sr 
and Moon:and therefore called the Sun Helzos, after the name of 
his Sox; and the Moon, Selene, after that of his Daxghrer. 

Laſt of all comes Japetms, who alſo was the Son of Celws, but 
performed nothing worthy commendation in the advance of 


I. Metamorph. 


$* 
HyPerion, 


his Fathers Sp*culations : but Prometheus, whom he Begat, was Jn 
therefore imagined to have been chained on the Hill Caxcaſms, From whom 
and to have his Heart perpetually torn by a hungry Eagle or £me Prome- 


Vultur ; Becauſe (as Servius expounds the Riddle) with reſtleſs 
care, and ſolicitude of Mind, he conſtantly excruciated him- 
ſelf with Obſerving the Srays, and Studying their A/cenſrons 
and Declinations, We ſhall not intiſt upon what follows in 
the ſame Author, namely that this Promethews was the firſt, 
who introduced Aſtrology to the Aſſyrians (not far from Cau- 
caſws : ic, being more uſeful for us now to obſerve, that He 
was imagined to have ſtollen Fire from Heavez, for the in- 
animation of Man, for no other reaſon, but becauſe he 
infuſed this Heaven-fetch't Knowledge into the Breaſts of 


Men,and inflamed their Souls with the deſire and Love thereot. 
For, 


theus, who fol- 
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diſcover L of the Sun's Annual Courſe ; but dying immarturely, he 
left the 


the notable Contention that aroſe betwixt Arrews and Thyeftes 
about ſupream Dominion. For when by the publick Conſent 
and Vote of the Argives, the Kingdom was to be his of the 
Two, who ſhould give the moſt eminent Teſtimony of Science : 
it came to Arrews ſhare to be King : becanſe, _ Thyeftes 
ſhewed them the Sign Aries, in Heaven (for which he was ho- 
noured with a golden Ram) yet had Atrews declared a thing 
more excellent;while diſcourſing about the Variety of the Sun's 
Riſing, he made it appeaf, that the Sun and the World (5.e. the 
Starry Orb)were not carried the ſame,but quite contrary Ways, 
and conſequently, that that part of the Heavens which was 
the Weſt or Occidene of the Srarry-Orb, was the very Riſing, 
Or Orient of the Solary. Hence that Verſe of Exripides, 
iFas 254 ds boy Thy Warriay odby 
Os Aftrerum enim conrariam oftendit viam. 
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To the ſame Times likewiſe are we to refer the Inſtitution of Hercules and 
the Olympick Games,by ercr'es ; which after a long interrup- [phitus. 
tioa were renewed by Iphitzs. For, inaſmuch as thoſe Sports 
were iaſtituted for no other erid (as may be aſſured from Cenſo- 
ris) but that their Celebration might put men in mind of that 
Intercalation of a Month and half, that was to.be made con- 
ſtantly every fourth Year, in reſpeC(t of thoſe fonr Times eleven, | 
or forty four Days, by which the Motion of the Aon antici- 
pated that of the Sw; and the four times fix Hours, or one 
whol:z Day, by which the circuit of the Sz exceeded 365 
Days: manifeſt it is, that Hercules could not underſtand this, 
without having firſt exactly Obſerved the Motions of the Sr 
and AZoon. Hither alſo belongs that wl ich is reported of Orphe- | 
#4 who muſt needs have attentively Obſe ved tlie ſeven Planets 
if it be true,as Lucian avers, that he r: preſented their Har- 
mony by his Sevenſtringed Harp: which the Grecians thereupon , Abret 
deſigned in Heaven, by ſome Stars, that to this Day retain the** _ 
nam: of Lyra. So lixewiſe doth what Sopbecles ſaith of Palame- | 
des, who pointed out the ſeveral Aferiſms, and paiticularly, palamedes. 


cap. 18. 


Orpheus. 


"Aexrs ETeszas Th % xv Suupdy var 
Urſum volutam: gelidum & occaſum Canis. 


And laſtly, what Homer recounts, that in thoſe Times were, .. 
well know.. "b:ſides Boezes and the Bear, or Warn) Dy 
Tania fzs 3 Year nr, 73 3:2 'OpwrO- Od)ſs. EB, 


Pleiades, atq; Hyades, roburq, ipſum Oriones. 


We have now ſtruggled throvgh the Darkneſs of Fabulous 
Times.,and are advanced as far as to diſcern the Twi'ight of Hs. Articl. 4. 
ftorical. And here,the firſt thiag we clearly perceive, is that the . 
whole Controverſie about the Antiquity of Aſtronomical 0b- _— Ns 
ſervations lies betwixt the Egyptians and the Aſſyrians, or Baby-,,;,,,. oy ET 
lonians. For, as to the Grecians, though ſome have thought they ing to which, 
might put in alſo for a claim to the Honour of being the Ay- he antiquity of 
thors of this admirable Science; yet by the Verdifteven of Pla. —_ on 
ro himſelf, they are to lay by the pretence of competition; ,;;4., ,, =w 
* For,ſaith He, The firſt that made Sydera! Inſpections, was a Egyptians, or 
* Barbarian, a more Ancient Nation than Ours bred thoſe Men Babylonians. 
lj ** who 1" Epinom, 
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© who firſt devoted their minds to that Study, in reſpe& of the 
& Summer-like ſerenity and perſpicuity of the Ar, ſuch as Egype 
« enjoys, and Syria, where all the Stars are clearly viſible, and 
* ro Clouds or Miſts to obſcure the beautiful Face of Heaven. 
And certainly, if we except what we newly mentioned, the In- 
ſtitution of theOlympick Games by Hercules,and the Reſtauration 
of them after ſome Intermiſſion, by 1phirxs, which hapned about 
Boo Years before Chriſt; , and ſome places in the Writings of 
Hemer, 2nd more eſpecially of He/od, who lived near upon the 
ſame T ime, or not long before ; we ſhall find that the Grecians 
can produce no Monuments of theic Obſervations of the Hea- 
vens more Ancient than thoſe of Thales, who flouriſhed full 600 
Years before Chrilt; and who yet borrowed his knowledge cf 
eftverial Matters from Eeype. It being manifeſt therefore, that 
the Egyptians, or their Prieſts,are the only Men,that ought to be 
admitted to diſpute with the Aſſyrians or Babylonians, or their 
Philoſophers, concerning the Antiquity of Obſervations, and 
thet their ſeveral Pleas ſeem cqually reaſonable. Truly, it is no 
caſe matter to determine the difference, ſo as to place the Law- 
rel on their Heads to whom it doth of right belong. For, albeic 
Joſephus aligns the Honour to the Chaldears; and others again 
ſtand firmlyfor the Egyptians: Yet Plato, Diodorus, Lucian, Achilles, 


2. lib, de 4- T atixs,and others alledge ſach quotations for each party,as ſeem 
flralog. T/ag%8+to have no other, but the Authority of the Parties themſelves. 


Ls. citat. 


de Divirat. 


Nor ought that to ſeem ſtrange ; fince both ſides equally alledge 
the convenience of their vaſt Companies, & the Serenity of the 
Sky ; ſince they both boaſt themſelves tke Original Nation, and 
allow their Competitors to be only Colonies; fince both glory in 
Fabulous beginnings, which we cannot trace or diſcuſs; & both 
recur to egregious falſhoods about the time when theirAnceſtors 
firſt made Celeſtial Scrutinies. For, the Chaldeans (as we find ia 
the Regiſter of Diodorms) affirm, that their Nation applicd them- 
ſelves to theſe Studies,from times of Incredible Antiquity, viz. 
of four hundred and 3 thouſand Years: And the Egyptians (as 
CiceroObſerves) talk of Obſervations of four hundred thouſand 
and ſeventy Years ſtanding. Unleſs you ſhall pleaſe to conſign 
the Victory tothe Eyyprians, becauſe they puta value on them- 
ſelves by AuCtion. As if it were not enough for them to boaſt 
thoſe four hundred nine thouſand Years (mentioned by Laer- 
r5xs) in which from the time of Yulcar, the Son of oy, os 

] nat 


CY 


__ and Augmentation of Aſtronomy. 243 


that of Alexander of Macedon,there happened of Eclipſes of the Ipr far. 

Sun three hundred ſeventy three, and of the Moon eight hundred 

thirty two. Theſe Conſiderations premiſed, we cannot indeed 

deny but the Egyprians had ſome Obſervations, fomeAges before 

Thales and other Grecians Travelled among them: Burt when we 

would enquire more preciſely into the Time, when thoſe Ob- 

ſervations firſt begun ; we find our ſelves at a loſs, and brought 

back again into the Cimmerian obſcurity of Fabulons T imes. 
Now foraſmuch as, tho Pliny writes, that Epigenes found no 

Obſervations among the Babyloniansof above ſeven hundred and 

twenty Years Antiquity, and thoſe engraven on Artificial Tiles 

orSlates; and the moſt ancient Eclipſes deduced from them, 

were tranſmitted toProlomy,about the Ge number of Years be- 

fore Chriſt ; and that by the great Hipparchns. And to the ſame In 4/mage?. 

Time belongs what Beroſus & Critodems ſay, that in their Days /#- 4-<4p+ 6. 

there were cxtant no Obſervations of more than four hundred 

and thirty Years, as may be found alſo in Pl:y: Foraſmuch, we 

ſay, as we have brought ſome conſiderable Monuments of Obſer- 

vations much elder than that time; yer ſhall not concede beyond 

what the Caidzars themſelves profeſt, when they teſtified to Ca» 

I:fthenes (who went to them upon no other Errand, by the per- 

ſwaſion of Ar:/torle, as Simplicius relates) that they had nothing, ,,, _ , 

of that kind among them beyond a thouſand nine hundred and j, ,,.4%n. 


lib. 9.C. $5. 


trodu tion of 


thoſe Eclipſes mentioned in Prolomy. But when I ſpeak of the E- ,;--- oy 
gyptians,l except Prolomy himſelf,and ſome others who lived and ]ugicial. 
Studied at Alexandria,about three hundred years before theNa- 
tivity of our Sayiour;or ET PDT ratoſthe- 
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nes, Hyparchw : forall theſe were either Grectans, or to be ac- 
counted among the Grecians, in reſpect of the Language they 
uſed and wrote 1n,rather than amoneſt the ancieat Ezypreans,by 
whoſe Inventions even Ptolomy himſelf (one of their own Coun- 
try-men, without diſpute) was very little,or nothing a: all aſſiſ- 
ted in his Study of Aſtronomy. But, what concerns as well the 
Egyptians,as Chaldeans; their Obſervations are to be diſtinguiſh- 
ed (according to the diviſion vulgarly received) into (1.) Aſtro- 
nomical,and (2.) Aſtrological: the former relating to the Motions, 
Magnitudes, Diſtances, and proportion of the Stars; the Latter 
to the EffeRs of them, which they conjectured were dependent 
on the Vertuves and Influences of Heavenly Bodies, as well in 
the affections of the Ar, as inthe Actions and Aﬀairs of Man- 
kind, For, buth Nations being wonderful prone to Superſtition, 
2nd ſurpriſed with exceſs of Admiration at the Ecl:pſes of the 
Sun and Meoon,when they firſt beheld them; and Obſerving ever 
now and then ſome Srars that moved in Courſcs contrary to 
the IWeſt,they bezan preſently to think, that thoſe Appearances 
happned not without Natural Cauſes; and that it remained only 
on Mans part,to S:udy how thoſe Events might come to be fore= 
known which thoſe appearances did portend. Hereupon, having 
attributed the moſt powerful Vertue to the five Wandering 
Stars (as Diodorus teſtiheth particularly of the Chal4eans) as 
underſtanding them to be the Proclaimers of the Will and Pur- 
poſes of the Gods ; becauſe they ſometimes Aroſe. and ſome- 
times Set in various Places of the Heavens, becaule they varied 
their Magnitude and Colour: therefore they conceived, that they 
ought to addreſs their Studics and Diſquiſitions principally to 
theſe Varieties. And, becauſe they imagined, that the higher the 
Place was, from whence they ſhould Obſerve theſe Wandering 
Stars, the more clearly and diſtintly might they be diſcerned 
they builded StruCtures of vaſt Altitude ; and particularly that 
immenſe Tower at Babylon, deſcribed by Herodotus, from the 
higheſt Area whereof (where ſtood alſo the Temple of Belws) 
they might exaQtly Behold and Obſerve the Riſing and Setting 
of the Stars,and other Syderal occurrences. They took notice 
likewiſe,that thoſe five Planets did keep almoſt the ſame Courſe, 
as the Sun & Moon,and thereupon they pointed out the Zodiack, 
imagining that there muſt be ſome eminent Vertue in that part 
of the Heaven becauſe all the Planers kept conſtantly to it. And 


this 
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this Zodiaok they divided into twelve parts,or S:gns;becauſe the 
Moon ran it over twelve times, and the Sun only once in one 
Year : and according to the number of the Days, during which 
the Sun was in paſſing through one S:gn, they diſtinguiſhed 
each Sign again into thirty parts, which we call Degrees. I ſhall 
not recount to you, how. they would have Twelve Principal 

2ties belonging to theſ: Twelve Signs, whereof each had his 
particular Regiment over his proper S:gn and Month dependent 
thereupon:nor how they ſubſtituted thirty of the fixt Srars, to 
aſſiſt the Plane: 3, and called them Councelling Gods : nor how 
they placed twelve Stars always viſible in the North, for go- 
vernment of the Livizg ; and as many more in the Soxth, always 
viſible,for the government of the Dead, there gathered, toge- 
ther, with many other the like D:eams and ridiculous abſur- 
ditics. But the thing I think moſt worihy your notice, is, by 
what rude kind of Artifice they diſtinguiſhed the TZodiack into 
Twelve Sign:; as we find it deſcribed, concerning the Chaldeans, 


by Sixtus Empiricius,and concerning the Egyptians, by Macrobims. a4 4trolg. r. 
The mauner was this, They took a Veſſel wich a ſmall hole inin S»m. 21. 


the Bottom, and filling it wi.h Water, ſuffered the ſame to diſtil 
Drop by Drop into another Veſlel, pl:iced beneath to receive it; 
and this from the Moment of the Riſing of ſome one Srar or 0- 
ther, Obſerved in one Night, until the Moment of its Riſing a- 
gain the next nizht following. The Water fallen down iato 
the Receiver, they divided into twelve equal parts, and having 
ewo other ſmaller Veſſels jn readineſs, each of them fit to con- 
tain one twelfch part of the Water, they again poured all the 
Water into the upper Vellel, and ſtrictly marking the Riſing 
of ſome one Star in the Zodzack, they at the ſame Moment gave 
the Water lzave to diſtil into one of the ſmaller Velfe's; and 
ſo ſoon as that was filled, Obſerving likewiſe another Riſing 
Star, they put under another ſmall Veſſel ; and fo alcernately 
ſhifring the ſmall Veſſels, they noted,ifnot in one Night, yer in 
many, the twelve Stars, by which they might diſcriminate the 
whole Zidiack into twelve equal parts. Now with what Art and 
exactneſs theſe Ancients meaſured out the Heavent,may be con- 
jectured from this one example. might adfer another foppery of 
the Chaldeans,from the ſame Empiricas,who relates,that taking it 
for granted.that the future Fortunes of Men did depend on their 
particular Horaſcope,0rSign Riling at theirBirth: when they —__ 
min 
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miad to Cvine inthis Kind. Two of theſe Wiſe Men agreed 
together 1a the Calculaticn of the Nativity of the Perſon pro- 
| poled : The one ſtood by the Mother in Travel, the other on 
'J ſome high Place near at Hand,and as he that was below gave the 
x Sign, that the Infant was then newly come into the World, the 
other above took care toObſerye theSign thatwas juſt rhen newly 
Riſen. But, it wi!l be of more uſe for us to hear what AZacrebires 
Tvid cap. 20. tells of the Egyptians. They, when they would know the Dia- 
mcterof the Sar, had in readineſs a Veſſel of Stone, hollowed 
to the form of an Hemiſphere, exaftly made, with a Style or 
Gnomos ereCted in the Middle, and twelve Horary Lines drawn 
within: And on the very day of the Equinox,Obſerving the Mo+ 
Fo -ment, when the gpper Limbus of the Su firſt ſhewed it ſelf a- 
bove the Horizon; they marked that place on the brim of the 
| 


Veſlel,on which the Gnomon caft its Shadow. Then again mark- 
ing that Place, on which the Shadow ended, when the lower 
Limbus of the Ss body appeared juſt above the edge of the Ho- 
7120n; they meaſured the ſpace or diſtance betwxt the two 
marks of the Shadows, and found it to be the ninth part of an 
Hour, or the hundred and eighth part of Hems/ſphere, and con- 
| ſequently the two hundred and ſixteenth part of the whole 
- Ha Circuit: And from thence they deduced,that the Diameter of 
| l q the Sun was the two hundredth and ſixteenth part of its whole 
| Orb; (which, in truth, is the 700th. near upon) or did contain 
one Degree and an hundred Minutes; which yet is no more than 
| half a Degree, or 31. Minutes, at moſt. To this we might ſuper- 
4408 add, that it was the Practice of Elder Times, to commenſurate 
IC the Diameter of the Szr by an Hyarologie, or Veſſell of Water ; 
8 | collefting the ſame from part of the Water flowing down the 
\Þ'F whole Day, which had dropped untill the Sw was wholly Riſen; 
Fa as is inſinuated by Plutarch, and deduced from Capella : Bur 
Ll | Cleomades hath at large declared, that this way of meaſuring by 
Water falling ſlowly and equally from Veſſel to Veſſel, was an In- 
.. V9 vention of the Egyptians. Now the reaſon why we touch upon 
d theſe Particulars, was only to ſatisfy, that (as we ſaid before) no 
| great matter in Aſtronomy was ever Obſerved cither by the 
Egyptians, or by the Babylonians. 

And, if you &fire any further Argument thereof; Pray take 
this. They were very far from ſuſpeCting, that the Fixt Stars had 
2ny Motion proper to themſelyes ; or that they had any Eccen- 
tricity 
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tricity (excepting only that the Egyprians thought Yenas and 
Mercury to Move round abont the San, as their Center; as is 
affirmed by Macrobixs, and ſome others) or that the Swr had 
any Apogeum at all; with many other particulars fully as conſi- 
derable. Which doubtleſs muſt be the reaſon, why they invent- 
ed no Hypotheſes, by which they might regulate themſelves, in 
making their Calculations of the various Motions of the Hea- 
venly Bodies. And Peter Ramw not long ſince complained, that 
we have not our Aſtronomy free from the trouhle of Hypotheſes; 
ſuch as the Interpreters of eAriftorte themſclves, and Procluy on 
T:imews have Recorded the Egyptians and Babylonians to have 
had amongſt them : While, in troth, he Complained, that we 
had not our Aſtronomy as rude, wild and imperfect, as theirs was. 
For, however ſome Hypotheſes are more ſimple (and ſo more 
eaſy) than other-ſome, yet it 1s abſolutely impoſſible, that 4+ 
ſtronemy ſhould conſiſt without ſome or other. Hereupon, they 
could Obſerve, indeed, that the Planets were one while Dire 
in their Pcogreſs, another while Retrograde, and then again 
Stationary ;, that they in their: Wandriogs ſometimes inclined 
towards the North, and ſometimes defleted again towards the 
South: but all that while, they could neither comprehend the 
Reaſons of thoſe various Appearances, nor Calculate them by 
Numbers. The moſt they could do, was darkly to repreſent 

thoſe Motions, by certain #ieroglyphicks, as in particular by the 
Windings and flexures of Serpents, and the Motion of the Sur, 
only by a Beetle rowling his Pill of Dung backward: as we 

may read in Clemens Alexandrinu: And then came Endoxus, 

who having learned the variety of Motions among them, was the 

firſt who invented Hypotheſes of various Orbs, for the Solution 

of the Phenomena, 

Again, they were very far from attaining the determinate 
Places of the Fixt Stars, according to Longitude and Latitude,or 
according to their Right Aſcention, and Declination : So that nei- 
ther could they define the true Places of the Planets, by Com- 

ration to the Fixt Sears, nor (conſequently) defign any Ob- 

rvations with due exaRtneſs. And truly this was' the Cauſe 
why Hyparchus met with no Obſervations either of the Egypes- 
ans or Babylenians, by which he could receive the leaſt help or 
advantage, toward his compoſing either Hypotheſes, or Tables 
to Repreſent the Motions of the Five Errant Stars : And Pro» 
lomy was the ficſt, who partly by the benefit of ms” 
e 
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left him by Hipparchmw, and partiy by thoſe he made Himſelf, 
became able to attempt ſuch a Work ; as ſtands recorded in his 
Almagejt.There were only the the Ecl:p/es,which both theſe Na- 
tions had-ſet down, as Obſcrved in their Commentaries : and 
thoſe only fo, as that from Paſt,they might be able ro conjecture 
ſomething of that were to Come. | Not fromthe Motions of 
Sun and ſoon, exitly Calculated by the help of Tables; bur 
having learned from common experience, that every ninetieth 
Year, Eclipſes did return again upon the ſame Day, for the moſt 
part - thereupon they endeavoured to predit what Eclipſes 
would happen, and the Time when; and this after they had 
p2rceived not any Anomaly in the Sun, but ſome certain Inc- 
quality in the Adoon,which.reducing toa medium, they conclud- 
ed that the Moon did every Day run through thirteen Degrees, 
and a lictle more than one ſixth part of a Degree, as Gem:nw de- 
livers of the Chaldeans., But.in their Prediftions of Lunar Eclip- 
fſes,they were ſomewhat more confident ; as well becauſe theſe 
Eclipſes uſually return, for the three Ages next ſucceeding, with- 
in the compaſs of the ſame Days; as becauſe it is very rare, in 
reſpe&t of the greatneſs of the Earths Shadow, but the Moon, 
Either in the whole, or ſome part of Her, more or leſs falls in- 
co it : but, becauſe (as to Solary Eclipſes) the Moon is both ſo 
ſmall, and hath ſo large a Paraiax, as that ſhe doth not for the 
moſt part intercept-the Light of the Sz from the Earth: there- 
fore was it ( as Diodorws witneſſeth ſpecially of the Babylenians ) 
that they durſt not determine Eclip/es of rheSun to come, to 
any certain Time: but 1f they predicted any, with limitation 
of Time, they always (to fave their credit in caſe of failing) 
annexed this Condition, Jf the Gods be not prevailed upon, by 
Sacrifices and Prayers, to avert thm. 
Truth is; theſe -4ſftronomers were alſo Prieſts, and it was their 
intereſt to caſt in this Pcoviſo. For, being ambirious to be re- 
uted interpreters of the Will of the Gods to the People,and ſo 
knowing in things to Come, and skillful in ſuch Ceremo- 
nies, wherewith their reſpective Deities were moſt atoned and 
delighted:nowilling to be thought able to predi@ nothing, and 
as unwilling again to be found erring in their chief Preditions, 
they wrapt up all in myſteries, and amnſed the Vugar with ſu- 
perſtitious Opinions and Rites. The Egyprians,in a great part of 
their Sacred Worſhip, had recourſe to the Aſtrological ”_ 
0 


and Augmentation of Aſtronomy. 


© f their Aercurics (one of the Ocder of che Fixt Srars;a ſecond 
of che Conjufition of Sun and Moon; a third and fourth, of 
their riſing)waich with what Ceremonious Pomp they vſed to 
carcy about with them, ia a kind of folcma Proc: fliun, you 


may find amply deſcribed by Cem. Aexandrianus. Nor is it /; 


- ” 
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ſtrange that thoſe Prieſts accounted fo Sacred and Knowing »r. 


ſhould aiſo be eſteemed for Prophets. Further, you mcet with 
no mention of the Five Errant Stars,@ll this while; and the 
eaſon ſcems to b&, becauſe they attributed an energie of them 
orily as they were referable to the Inerranc or Fixt: and parti- 
cularly, as they pcſſeſt this or that part of ſome Srgn in the Zo. 
diack.and together with it had their Riſing, or Setting. For, ſo 
much did th.y aſcribe to the Zodrack, as that the 2abylonians, 
and (in imitation of them, the Perſians and Indians) thought, 
that each decimal of Degrees, or Thirds of the Ss z»s (and the 
Egyptians came as low as to cach ſingie D-gree) could not be 
vaited in th: Riſiag, but fome eminent vat iation muſt happen, 
eſpecially in him, who ſhoul be born at that Time. And here- 
upcn was it, that the Zyyprians made that great Circle of Gold 
(deſcribed in Diodorw.) of a Cubir in thickneſs, and three hun- 
dred ſixty five cubits in Circumference (pluncered ar 1:ſt by 
Cambyſe:) that upon each cubits ſpace migit be inſcribed ezch 
Day of the Year, 365 Days in the whole round, and alſo what 
Stars did Riſe, what Set upon each Day, nay the very Hour of 
their reſpective Riing and Setting, and what they did ſignifi : 
and whereas others uſed to aſſign the form of ſome Animal or 
otker,to each ten Degrees; they aſſizned one to each ſingle Qe- 
gree, and ſo made their Hariolations or conjeCtural Predictions 
accordingly. For Example; to the firſt Degree of Aries they 
aſſigned the figure of a Man,holding a Sickle or Rook in his right 
Hand,and a Sling in his left; to the ſecond, a Man with a Dogs- 
head,his right Hand ſtretchrt forth,and a Staff in his left, and ſo of 
thereſt : then annexing the ſignification to eacb, they derer- 
mined,that be, who ſhould have the firſt Degrees of Aries for his 
Horeſcope,ſhould be ſome part of bis life a Husbandman, and the 
reſt of it a Soldier;that he, who ſhould be born under the ſecond, 
ſhould be contentious, quarrelſome, and envious; and 1o of the 
reſt, all which Scaliger hath fully deduced from Aben Exra. 
Ina Word ; what ever knowledgeeither the Egyprians or Chal- 
deans had of the Stars; certain it is, they referred it wholly to 
K k Aſtronaomantie, 
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Aſtronomantie, or Divination by Stars: And therefore amon 
them there flouriſhc,no true and genuine Aſtronomy, but a ſpuri- 
ous and falſe one, 5. e. Aſtrology Divinatory, or the fraudulent 
Art of Fortune-telling by the Heavens. 
Beroſm (whom we formerly mentioned) coming into Greece, 
a little afterthe death of Alexanacr,is diſcovered to havebroughr 
with him nothing ſolid touching Aſtronomy, but only Judicial 
Aſtrology for which, as atbing new, and ſtrange to the People, he 
was highly eſteemed, as Fieruvics and Pliry remark. And Ex- 
doxus,who had return'd out of Egypt before that,well knew what 
ſort of Aſtrology this was (the Principal Contrivers & Founders 
2. d:Ditin«t. of which are {aid to have been Petofiers, Necepſus, E ſculapius,) 
but he highly c6ntemaed it, as Cicer? remembers, and brought 
home no other Fruit of his tedious Travels, beſides a liſt of ſome 
Eclipſes; & the variztics of the Motions of the Wandrjng Stars, 
by which he firſt eſlayed to compoſe :ccommodate Hypotheſes, 
as we have formerly hinted. Nay,Paro himſelf, who wasCompa- 
nion to Exdox:s, for thirteen Years together, in Egypr, profeſt, 
that he could attain nothing ſolid and fatisfactory, touching 
tn Epinym, Thoſe Srars, nd therefore placed all his hope only in the ſagaci- 
ty and induſtcy of the Grec:ans, ſuch as he knew Exdoxus to be, 
« For, having firſt recounted what ever he knew concerning 
« them,he ſaithit is to be believed that the Greczans make more 
& perfect whatſoever they rec: ive from Bargartans ; and there- 
Kfore it is fit, we allow the ſame,touching theArgument of which 
« we have diſcourſed. Truthis it is difficult to find out the way, 
« how all theſe Appearances, ſo involved in obſcurity, may be 
&« explicated : Nevertheleſs, there is great hojx that things of 
«that ſort will be better and more advantagiouſly Handled, 
©« than they were delivered to us by Barbarians. 
Articl. 5. From the Egyptians and Chaldeans, therefore (as 4/tronemy 
And aſ:cr them Her ſelf, wiile young and rude) we come to theGrecz2ns; and the 
roche Greciansz moſt Antique Records of Sydera! Obſervations to be found a- 
among 31 mong them, ſeems to be that of Heſficd; wlio in his Bock of 
he moſt anc1'"t yeeks and Days teacheth Hosbandmen the moſt opportune 
Mn of Aﬀtr. x. , . f 
i: a Heſjog, Times of Reaping, Sowing, and other Labours of Agriculture, 
from the Riſing and Setting of the Plezades, and Hyades, and 
Artturus, the Dog- Star, and Orion : 
Tlantad or *ATnanwiwr Erie AAGEY dawls 


Donec Pleiades, qua F Ailantiades, exovinntur, &Cc 


lth. 9. cap. 7, 
lth. 7. cap. 37. 


And 


— I 
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And I cannot tell, whether ic were that Book, or ſome other, 
that Pliny meant, when ſpeaking of Heſiod, he fays, Hujus queq; 
nomine extat Aſtrologic, there is extant an Aſtrolovy of his. How- 
ever, we are here to remark'two Things, in oruer to our more 
exact diſquiſition; the Firft is, that the Ancient Greeks princi- 
pally attended to theſe Riſings and Settings, as well that they | 
might diſtinguiſh the ſeveral Seaſons of the Year, as that they | 
might fore-know Rain, Wind and other diſpoſicions of the Air, X : ' 
uſually attending theſe Seaſons. And hereupon, Thalis, Anaxi- ang ho 
mander, Democruns,Eudemon, Meton, Eudoxus, and many others, ; 
compoſed certain Parapezmata, Tables (as Ephemerides, or Di- 
aries)in which they inſcribe each Day of the Year,with the par- 
ticular Stars Riſing or Setting on each Day, and what Mutati- 
ons of the Ar each one did portend. Such a Parapegme as theſe, 
was compoſed likewiſe by Fulixrs Ceſar himſelf, for the Hers-5. 10. 
z20n of Rome; in alluſion whereto he might juſtly own, what** *- 
Lucan ſaid for him, 


m—_— 


Nec meus Eudoxi faſtis ſuperabitur Annus. 


And, him doubtleſs, did Ovid tranſlate into his Faſti: promi- 
ſing in the beginning, that he would ſing of the Stars and Signs, | 
that Roſe and again Deſcended under the Earth. But, to keep | 
cloſe to the Grecians ; among them, he was held a great A7ro« 
loger, who hal diſcovered and Obſerved only theſe Riſings and 
Seitings here ſpoken of; and ſo of whom that might be ſpoken, 
which Catullss ſaid of Conon. 


Omnia qui magni diſpexit lumina Munat, 
Stellarumg; ortus comperit, atq,; obitus. 


For, before the Advent of Beroſus, this was the only [Epiſe- 
maſia] Prezlignification or Divination by the Stars, the .Grecians 
had among them : Unleſs what Heſiod hints, in his In diebua; 


Tie&ruy Tru Tens Try #0 ung Xz 14p3y npegy 
Primum prima Dies, & qurata & ſeptima Sacra, &Cc. 
where he points out, what Days of the ſoon were accounted 
Lucky, and what Unlucky. 
Kk 2 The 
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The Second Obſervable is, that among the Grecians, and in- 
deed among divers other Nations, beyond all Memorials of 
either Traditions, or Books, the Stars were reduced to certain 
Imiges or Conſtelati:ns, and denominated accordingly (as 
thcir Names yet ſhew) as it pleaſed the fancies of Hvsbandmen, 
Shepherds, Mariners and the like z who uſed to be vigilant and 
gazing upon the Heavens inclear Nights. Though there have 
been tome Conſtellations added of laiter Times, as that of the 
Le:fſ:r Wain by Thales, which Laertins and Tatius recite out of 

Li\, r. de vi'. Ciltimachus, who alſo took the ſame elſewhere, 2nd that of Be- 
| + de Cos Lenices Hair, removed into Heaven by Conon, as Catull:xs relates. 
| lik, >. 4%;on. Cleoſiratu: likewiſe (as we have it trom Hyzinw) found out the 

lib. 2. cap. 3» Kids: thougn (which Pliny moreover attributes to him,) his 


—— 


'4 h invention of the Srgns in the Zodiach, is ſo to be underſtood, as 

that he taught Men through what S:grs the Sun ang other Pla- 
ſ ets paſſed. But (that we may touch alſo upca this) at firſt the 
* Crecians had only Eleven Sitns in their Zodrack,; and it was 


bi Long after ere they came to acd the Twelf.h, in imitation of 

in 1.G org. 1.8. 11C E oy;tians, who (as may be collected from Servias, Marcia- 
Gs, 2nd otacrs) inſtead of the Clawes of the Scorpion, placed 
Libra, the place deſtined to Auguſtus, by Virgil, 


| i | RE ---- I;ſe tibi jam brackia contrabit ardens Scorpins,---= 
! M SOOT gs 


They added the Twelfth, we ſay, to the end, that as the whole 
q Compaſs of the Zodiack was divided into Dodecatemoria (as 
they call them) twelve equal Parts, ſo it might conſiſt alſo of 
Ch: | Twelve Signs. Albeit, being (as it were) neceſſitated to make 
{4 uſe of ſuch S:gns, as had been brovght vp, rather by chance, 


T1 than Art; thoſe twelve Signs were not exactly proportionate to 
\' ? * #® . 

BY the twelve Diviſions of the Zoarack, but took vp more ſpace 
1 F288: ſome,than others: as in particnlar, Leo poſſeſt more room than 


Canecr, Taurus than Gemini : I ſay, than Gemini, which though 
compoſed of Caftor and Pellux ; in ſo little ſpace as is allowed 
"1 them,it is impoſlible the one ſhonld Riſe, when the other Sets, 
VF and both in the Eaſt : byt this Empericus interprets of the two 
Ss r. Adven. FHemiſpheres. I omit to-inſiſt upon this, char all Nations had 
q not the ſame Conftelluti»rs: as among the Egyptians was no 
| Bear , no Cepheus, no Dragon, but other Forms or js aw; oe 
| ONS, as T ati TePorts ; and ſhall add only, that Exaoxmu ſeems 
ro 
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to have been the firſt, who partly out of the Ezypeians Figures, 
Partly out of the Grecians, finiſhed the whole Zodieck wich I- 
mages reſembling the A\Fersſms (as Men had fancied, ar leaſt) 
and cauſed them to be drawn on a Globe, or ſolid Sphere. For, 
Arat us ( upon whoſe Poem, intituPd eauvi- we, Apparences, there 
tave been ſo many Commentaries ſet forth, as that no fewer 
than forty have been extant in Greek, beſices thoſe of Cicero, 
Germanicus Avienus,and other Latin Interpreters)did no more, 
but only expreſs ia Verſe, what Eudoxs had ſaid before in 
Proſe, of this Argument; as Hypparchus, Bythinns demonſtrates. 


I know not whether ic would be ſeaſonable for me, here to 7;5, r.in 4ras, 


advertiſe, that ic is no wonder Ararw erred fo groſly in many Phzn, 


particulars;contidering that (as it is written in his Life) he Li- 
ving wich Anti gonus Gonota, in the quality of his Phyſician, and 
Nicander in the quality of his Aſtrologer, and both were good 
at Poztry : Arntizgonus commanded the Phyſician to give him 
atryal of his Poeſie, upon an Argument in Aſtrology; and the 
Alrologer to give another of his, upon fomething 1n Phyſick : 
delivering to the one,the Book of Exdoxwus; and to the other, all 
that was extant of Treacles, Antidotes,or Counter-poiſons.So each 
Wrote of what he did not well underſtand. Oae thing I ſhall 
not forget ; and that is, that the Phenomena of Euclid, who Li- 
ved near about the ſame Time, and taught at Alexandria (as in 


the Memorials of Pappxs) were quite of another kind, being /ih. 7. 


indeed no other, but certain Principles of Aſtronomy, concern- 
ing the Figure of the World, and the Circles of the Sphere, 


and chicfly, that of the Zodiack, 


But,to return back to the more Primitive Greeks, I remember ,,; ,..; of 
I aid, that Thales AMileſins was accounted the Firſt, who after Thales Mile- 


old Heſiad and Homers Days, enquired into the Order of the fius. 


Stars. And certainly he was the Man, who among the Grecians 
may challeage the Palm, as to Antiquity ; 'for, Apaleins calls 
him,ut antiquiſſimus, ſic peritiſſumus Aſtrorum Contemplator, and 


Eudemus in Laertius atteſterh, that this was the Opinion of j;s, ;, 


moſt,adding moreover, that Xenophanes and Herodotxs higily 
admired him, for that he had firſt - prediQed the Eclipſes 
and Converſions of the Sun ; and that Heraclitus and De- 
mocritus witneſleth as much, And whereas Apuleius further 
ſubjoyns, that he found out the Motions and Oblique 
Tratts of the Syderal Lights, Pliny aſcribes that to Anaximan- 


aer; 


-- 
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der,a Diſciple of Thales Mzlefins (whence he was ſaid Rerym fo- 
res aperniſſe, to have opened the Doors of Celeſtial Matters)and 
Diodorus roone Oenopides Chins: Which Thales could not yet be 
ignorant of the Obliquity of the Zodrack, when he had Written 
of rhe Solſtices, and £quimexes, and had converſed a long Time 
with theEgyprzavs in Their own Country,asLaertiu remembers. 
Further it 1s dilivered to us,that among others, he predifted that 
notable Eclipſe of the Sum, which hapned in the time of the 
War betwixt the Medes and Lydians ; which he covld not do by 
any other Reaſon, but only becauſe, coming newly out of E- 
rypt, he had Learned, that Eclipſes generally reiurn upon the 


{ame Day after the ſpace of nineteen Years, and having taken 
notice of one that fell ont nineteen Years before, he concluded 
that there would be one at ſuch a Time. Nor is there Reaſon 
why any ſhould think, that otherwiſe bis whole Life might be 
ſufficient ro Obſerve all the Motionsof the Sur & oor, as from 
thence to bz able to invent all things neceſſary for the Calcula- 


In vit, Dian/. tion of Times of their ſeveral Edipſes. Moreover, it doth not 


appear, how by any other way, but that Helicon Cyzicenns came 
terward to foretel that Eclipſe of the Sum {mentioned in Plu- 
tarch) for which he was ſo much admired by Dyoniſius, and 
rewarded with a Talent of Gold. Nor likewiſe, how S«lpitius 
Gallus could foretel that other of the Moon, which as moit Op- 
rtunely predicted to the Roman Army, then ready to joyn 
Pattel with che Perſcan, is ſo highly Celebrated not only by Plu- 
rerch and Pliny, but alſo by Yalerins, Quintilian,and other Hiſto- 
rians : For other Rule for theCalculation of future Eclipſes,there 
was none before Hepparchbus, who invented Hypotheſes and Ta- 
bles fit for that purpoſe. Belides, what Zaertrus imputed to 4- 
naximander, Phnius, as confidently imputes to one Anaximenes, 
an Auditor of his: (namely that he ſhould be the inventor of 


ha- that Gnomon, by which the Converſions of the Syn or the Sel- 
_ 2 bis ſtices and Fquinoxes, were indicated ; and that he ſet up ſuch a 


Diſciples, 


one at Lecedemon.) Near upon the ſame Time was it, that Py- 
thagoras' is ſaid to havefiſt diſcovried (thovgh Phavorinus in 
Laertins,confers that Honour upon Parmenidey) that Lucifer and 
FVeſper was one and the ſame Star of YVerrs. Now, whether may 
we conceive; that be borrowed this of the Zgyprians,from whom 
being taught, that not only Yexxs but Mercnry alfo were carried 
round about:the Sx, as their Center, fo that one and the ſame 


might 
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mizht be both Morning and Evening-S#«r : Pollibly , fram 
thence he might take che hint of his Conjecture, that the Sw 
was the Center of not only thoſe two, bur of the other Planets 
alſo, and conſequen.1ly of the whole World : And Moreover that 
the Earth it {clf, as one of the Flaners, moved about the Sun ? 
For truly, this was an eminent and conſtant Tenent in his 
School ; as may be underſtood, not only from Ariſtotle in the 


eneral, but alſo from Laertixs, in particular of Philolaus, and 2-4e ceo. r3, 
rom Archimed. of Ariſtarckus, both Pythagoras his Diſciples; de Arenarnum 


that we may not rehearſe all thoſe many paſlages in Plautarch, 


concerning this Memorable particular ; nor name thoſe, who philolaus. 
held, that the Ear: was not ſo much moved about the Swn, as Ariſtarchus, 
dayly turned round upon an 4x: of its own; as Timers, a Py- Timeus. 


De den ad þ&cue 


thagorian alſo, who is Lherefore by Syneſius eſteemed, after in Timewn 


Plato, the moſt excellent Ajironomer. 


Furthermore,in the nextAge after Thales,or near upen,comes After theſe ſuce 
Cleoſtratus (the ſame who was believed to bavedeprehended the creded Clleg- 


Signs of the Zodiack)and heſcriouſly remarking thatthe Inter» firatus. 


calation, which as we ſaid was wont to be made every fourth 
Year.celebrated with the Olympick Games,did indeed reſtore the 
Motion of the San to the ſame Day again; but did not reſtore 
the Motiun cf the Moon till the eighth Year,or two Olympiades, 
in which the Intercalatory Days amounted to ninety Days, or 
three Months : He, we {ay, thereupon introduced, inſtead of the 
T :tacteris,or ſpace of four Years,the Ot aeteris,or ſpace of eight 
Years, which compleatly paſt, the New-90ns, and Full- Means 
would return 2gain on the ſame Days. But, when in ſhort Time 
Men had perceived, that this Inſtitution failed chem, ia exatt- 
neſs of Computation ; and tlat ſundry ways had been attempted 


to cure This uncertainty, at icngth riſeth yp Aron ; ſumewhat weron, v-. 


more Antieat than Exdexus, and he demonſtrateth from the 
New- Moons, and Full- Moons Eclyprical,that they did got return 
upon the ſame Days, tl] after full nineteen Years: And there- 
upon he became the Author of the Exnes decreters, or Peried, 
or Cycle of nineteen Years. In reſpect of which diſcovery, toge= 
ther with the Helcotrope, or Sun-Dyal he made at Arbens, and 
ſomeother the like Inventions, he was in eminent eſteem amoug 
the Hrbeniens. But as concerning that Per:od,;Calkippes,familiarly 
acquainted with Ariſtotle, dilcovering it to be tao Long by the 
fourth part of a Day, inferred that from four Periods one own 

y 
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# Day oughc to be detraCted: and ſo ereted a new Period or Cycle 
4 &” of Sixty ſix Years, or four times ni:ie; at the end of which, one 
Day was to be cat off; and this was called the Callzppick Period, 

and remained in Uſe for a long time together. After him, ſuc- 

ceeced Hipparckys, who deiefting this Pericd, to be yet roo 

Long ; demonſtrated that after four Call ppick Veriogs, or three 

huncred and for Years, there would remain one whole Day 

too much. And in truth, the Experience of many ſuccceCing 

Ages d<clared,that to this detreQion of H:pparchus, nine or ten 

Years over and above were to be expccted. However, it is 

| worthy our Notice, thit the Period of Meton, together with the 

| Connection of it, applied by Callippus, was of long uſe inthe 
1 & Church,under the name of the Golden Number : though want- 


ing the Application of Hipparchws his CorreCtion : alto, a mi- 
crept into the Account, cven from the Time of the Nicene 


Councel, which was one of the two main Cauſes of the Refor- 

' mation of the Kalender in the eighty ſecondYear of the l:ſt Age. 

: And now we have an opportunity to ſpeak more expreſly of 
Artic. 7. Exdoxus, ſo frequently mentioned. This man, well underſtand- 


' 
p | ſtake of about four Dzys, relating to the New and Full Moons, 
| 
' 


Ws o- #(ocereg 108 after his Return out of Egypr, that not only the Sun and 
; FEM the neceſſicies of 94e91,but alſo the five ErrantSrars,did keep their Courſes round 
| f bk. manifold in the Zodzack; and ſoyas that as well the Syn and Moon,as thoſe 
"Fs Spheres. wandring Stars did ſometimes vary their Latitude, or deviate 


from the Ecliptick, Line in the middle of the Zodzack - (for, he 

| thought the Sur was alſo extravagant, as well as the reſt;) and 
Wh | again, that the other Planers did not only go forward,but were 
| alſo ſometimes upon their Retreat backward z and ſometimes 
1 made a Hault or ſtood ſtill : we ſay, pondering all thoſe various 
3 Motions in his Mind,and caſting about what might be the Rea» 
88: ſons thereof in Naturezhe at laſt imagined to himſelf,that beſid:s 
{UÞ the Aplanes or Sphere of fixt Scars, which being ſupream,carried 
all the reſt toward the Weſt, there ought alſo to be allowed three 
_F-BY other Spheres,as well to the Sun as tothe Moon, and four toeach 
'F'S one of the other Errant Srars,of which one and that theHigheſt, 
{ fhould follow the Impreſſion of the Fit Sears, or rather of the 
PrimumMobile;the next to that ſhould moveCounter to theFirſt, 
or toward the Eaft;the third makes the deviation from theEclip- 
tick, or middle of the Zodiack j and the fourth, or loweſt, cauſe 
in the Stars theje Direftion, Srarionor K etrogradation, and _ 
| y 
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by a certain Vibration, or Wavirg to and agen. So that he 
ſupnoſed 4a all, ew-n:y ſeven Spheres, and all thoſe Concentri- 
cal, that the Snperior might carry on the Inferior, and theſe 
might be turned round withia thoſe. Afterwards Callippms ad- 
joyncd two Spheres to the San, two to the con, and one a 
piece to Mars, Ven, and Mercury, and fo made thirty there : 
And Ariſtotle, to all the Spheres, which did not follow the 
Motion of the Aplanes, or Irimum mobile (cxcepiing only the 
Linar Spheres) added as many more, which he called the Re- 
volyent ones, to thc end he might conform them to the Mo» 
tion of the Incrrant Spbere, or Frimum mebile : and ſo in the 
whole he coniticuted Fifty fix Spheres, foraſmuch, at leaſt as 
we can collet from bis own context. Now all theſe, and even 
Plato himſelf likewiſe, thought that the Afvon was the loweſt 
of all the Planers; next to her, the Sur: and above the Sun 
the five Wandering Srars: Nor indced doth it appear, that 
Archimedes himſelf Living a whole Age or two after them, re- 
preſented the Planets in any other, than this very Order, in 
that ſo famous Sphere of his. In which though Clandiar tells 
us, that no more was repreſented, bur only the Motions of the 
Sun and Moon; 


Percurrit proprium mentitus Signifer annum, 
Et ſimulata novo Cynthia menſe redit : 


Yet Cicero adds other Motions, when ſpeaking of Archimedes, 


In Erizram. 


& he ſaith;when he Collected together the Motions of the Moon, Dt divinat. 


&« Sun, and five Wandering Srars, he did the ſame as that God, 
« who in Platoes Timers framed the IVorld, that one and the 
&« fame Converſion might regulate ſundry Motions, moſt dif- 
© ferent each from other in Slowneſs and Swiftneſs. But Hyppary- 
chus afterwards finding, that as well the Sun as the Moon and the 
other five Stars, did come ſometimes nearer to the Earth, and 
ſometimes again monnted up farther from itzand plainly percei- 
ving that that particular Appearance could not pcllibly be expli- 
cated by thoſe Spheres, that were all Concentrical to the Earth : 
therefore, wholly rejecting them, he reſolved, that the Motions 
of the Planets were to be accounted Eccentrick; and though he 
could not himſelf determine each particular, he yet demonſtra- 
ted thc Way, in which Prolomy —_ inſiſting, accompliſhe 

the 


——— 
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the Invention. But before we advance further, we are tc Com- 
memorate iwo or three Perſons of Nate, by whoſe Obſervations 
both Hypparchws and Ptelomy profited very much. One was T:- 
mocharis, who about three hundred Years before Chriſt,among 
other things relating tc the Fixt Srars, Obſerved that that Stray 
which is Called Spica Virgenss, doth antecede the Point of the 
Arntuninal Equinox, by eight Degrees. And with him are we to 
joyn Ariſtis, whoſe Obſervations of ſome thing about the Fixt 
Stars Ftolomy made great uſe of, in order to his Demonſtrating 
that t':e Fixt Srars never change their Latitnle* Afterwards 
(ſcarce an Azeſuccceded Eraroſtbenes, who bing L:brary-keeper 
to Prolomy Ewvergeta the former, perſwaded him to ſet up the Ar- 
mille in the Porticus of Alexandria; which Hypparchus and Prolo- 
my afterwerds made vie of; and himſelf among o:her things 
Obſerved, that the Oiiquity of the Zodzack was of Twenty 
three Degrees,and fifty one Minutes ; which account Hypparchus 
and Pro/amy conſtantly adhered to. 

Now that we may t length remember the great Hypparchs, 
who flouriſh'c near upon an hundred and forty Years before 
Chriſt: truly, we find it no eaſje task to recount, how highly 
Aſtronomy was beholding to him. For, in the firſt place, Exami- 
ning that for: ſaid Obſervation of Timocaris, with ſome others, 
albeit he could not conceive them to be inall points exact, yet 
becauſe himſelf had found that Spica Virgins did not antecede 
the Equ:inral point by more than ſix Degrees, and the other 
Stars in the like proportion : He herce underſtood, that the 
Fixt Stars alſo were moved Ea//wardaccording to the Zodiack ; 
and thereupon wrote a Book, of the Tranſgreſſton of the Soliſtices 
and Equinoxes. And, being that in his Time, as not long ago in 
Tycho Brahes, there appeared a certain New Star, he ** therefore 
&* came to doubt (to ſpeak the Language of Pliny concerning 
© him) whether the like happened often or not; and whether 
<« thoſe Stars,that were thought to be fixt, had alſo ſome certain 
« Motion peculiar to themſelves. Wherefore (as the ſame Pliny 
« pores on) heattempted a task of diſficulty ſufficient even for 
<« the Gods themſelves, namely to number the Srars for Poſteri- 
« ty, and reduce the Heavenly Lights to a Rule, ſo that by the 
&« help of Inſtruments lavented,the particular Place of each one, 
© together with its Magnitude, might be exactly deſign*d : And 
© whereby men might diſcern, not only whether they na 
peared, 
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<& peared, or newly 2ppeared, but alſo whither they Removed 
© their Stations; as likewiſe, whether their Magnitade Encrea- 
«ſed, or Diminiſhed; leaving Heaven for an Tnhericance for the 

© Wits of ſucceeding Ages,it any were fonnd acute and induſtri- 

© ous enough to comprehead the myſterious Order thereof. 

© And this was the firſt Time when the Places of the Fixt Stars 
were Obſerved and markt out according to Longitude and Lati- 
tude ; And that Caralogae of the Fixt Srars,whicn he Compoſed, 

13 the very ſame, which Prolomy afterward inferred into his Al-,. 
mariſt. In the next place, he denoted what poſitions ſundry - 
Stars had in reſp2& each of other : Whether they were poſited in 

a right Line; cr ina triangular Form; or in quadrate or ſquare, "—_ 

&c. As is manifeſt even from Prolomy himſelf. Further, tho? © 
the Motions of Sn and Moon were already in ſome meaſure,, __ 
known ; yet he made that knowledg much more exa&t. For, he,;, 15, 
did no: only much CorreR the Calippich Period, formerly ſpoken v-:;26, "gn 
of, bnt alſo, having Collected a long Series of Eclipſes (namely, di/e/future E- 
from the Time of thoſe Babyloniſh on:s, in the Days of Mardee Ciples,for £29 
| cempades, down to thoſe Obſerved By himſelf, for full fix hun- **#* 92*7her- 
dred Years together) and remarkizg,that neither the like Ecl:p- 

ſes did Return on the ſame Days, after the ſpice of every ninz- 

teen Years, nor that after ſome recourſes of ten Novennales, or 

ten times nine Years, any ſuch Ecl:pſes happened at the times 

ſuppoſed; and that the Cauſe thercot conſiſted both in the varj- 

ous Latitude of the Moon, and the Anticipation of her Nod: or 

Knots, and her Eccentricity, by reaſon whereof her Motions to 

her Apogeum were found to be ſometimes ſlower, 2nd thoſe to 

her Perigeum more ſpeedy: Therefore, we {ay,he comprehended 

and gave Reafons for all theſe Difficulties, and compoſed certain 
Hypotheſes, and according to them, certain Tables, by witich 

he could ſafely and exactly Calculate and Predict what Eclipſes 

were to follow, how great they were, and when. And this was it 

which Pliny remembred, when having ſpoken of Thales, and 

Sulpitius Gallus, he comes to mention Hypparchs, © After theſe 

&« ({aith he) Hypparchu foretold the Courſes of both Lumina- 

« ries, for fix hundred Years to come; comprehending the 

« Months, Days, and Hours of Nations, and the Situation of 

& Places and turns of People: His Age teſtifying that he did all 

theſe: great things, only as he was pzrtaker of Natures Counſels. 


For, it muſt be that Hypperchw, beſides the preciſe T imes, when 
Ll z ſuch 


7. Ca. 


Of the Antiquity, P2:on:els 


LE 


ſuch Eclipſes were to be Viſible to the Hor, of Khodes,or Alexan- 
dria pointed forth alſo ſome Countries, & principal Cities,toge- 
ther with the Deſignation of the Months in uſe among them; as 
alſo the very Days and Hours when each Eclipſe would happen ; 
and other Predictions ſucceeding to Rome, in the Days of Pliny. 
Again, It is well worthy our recital, that Hypparchw labour- 
ing with long Deſire both to conſtitute Hyporheſes, and reduce 
mo Tables the Motions of the other Planers,or ive Wandering 
Sters ; and yet not being able to furniſh himſelf cither from the 
Eoyptians, or from his Country-men the Grecians, with any 
competent Obſervations reſpective to thoſe Planets (for while 
the places of the fixt Srars remained unknown, It was impoſh- 
ble any ſuch could be made) and again thoſe he had himlclf 
male, were of much {orter Time, than was requiſite for the e- 
ſtabliſhing any thing certain and permanent in that ſort : He 
therefore only digeſted ſuch Obſervations as he had recorded 
b; him into the beſt Order and Method he could deviſe; and ſo 
left them for their Ut and Improvement, who ſhould come af- 
rer hin, in caſe any were found capable of underſtanding and 
advanc.ng them. And at length, by good Fortune.it ſo fell out, 
that thoſe hisObſervations came 1nto the Hands of Prolomy; who * 
comparing them with his Own, and finding them Judicious and 
Exact, thereupon firſt began to erect both Hyporneſes and Ta- 
Planet; : yet not without much ti- 
merouſneſs and diſidence ; becauſe his Obſervations Þeing but 
few, nor "of ſufficient Time, he curſt not promiſe himſelf 2ny 
certainty of his Tables for any conſiderable Spaces, or nuniber 
But for more aſſurance let vs hear his own ingenious 
Confeſſion in that point, ** The Time (faith He) from whence 
« we have the Obſervations of the Plaxers ſet down, isfo vaſtly 
« ſhart in compariſon of the greatneſs of C#leftial viciſlicudes, 
« 25 that it renders all Predictions, that are for any great num- 
And therefore I 
« ;ndge that Hypparchws (that zealous lover of Truth) conſider- 
&« ing this difficulty, and withel receiving not ſo many true Ob- 
& ſervations from the Antients, as he bequeath'd to us, under- 
© took indeed the buſineſs of the Sun and Moon, and demonſtra- 
« ted that it might be performed, by Equal and Circular Mo- 
« tjons: yet,as for that of the Planers,thoſe Commentaries of his 
« which bave come into our Hands, clearly ſhew, that he at- 


bles of Motions ht for tho 


« ber of Years to come, infirm and uncertain. 
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& tempted it-not :- but colleding all his own Obſervations con= 
&« cerning them, togetÞer in one order and method, for their 
©* more commodious uſe, rchgned them to the induſtry of after 
&« Times,having brit dcmonit-ated, that they were not congru- 
& ous to thoſe Hypotheſes, which the Mathematicians of thoſe 
« Days made Ule of. And, for others, ſure Iam, that either they 
©« demonſtrated nothing at all, or elſe only attempted the buſi- 
« neſs, and lefc it unfiniſht. Burt Hypparchw being eminently 
*« knowing in all kinds of Learning, conceived, that he ought 
« not (as others had done before him) to attempt, what he 
& ſhould not be able to accompliſh. So that we ſee, Prolomy was 
the ficit, who from true Obſervations, reduced the Motions of 
the Planets into Hypotheſes and Tables correſpondent. 

Bat before we ſpeak more particularly of him, who Lived a- 


ſo Flouriſht at Alexandria, as that Fulius Ceſar returning thence 


Romans: Let us refle& a little upon that Time, and ſee what care 
They then had ofCele/t:al Matters In the firſt place, We are to lay 
aſide the Commemoration of Sulpicizs Gallzs (of whom more 
than once afore)as one that falls not under this account,concern- 
ing whom we may not yet forget,what Cato is induced by Cicero, 
ſaying, While we ſaw that Gallus Dye, that Familiar Friend of 
thy Father,O Scipio, who was reſtleſs in Meaſuring Heaven and 
Earth , 1 ſay, while we ſaw him _— even in that Study ; How 
often did Day oppreſs him, when he had ſet himſelf to Obſerve 
and deſcribe ſomething in the Night ? and how often did Night 
oppreſs him,when he had begun his Speculations in the Aon ? 
How was he delighted, when he had a long Time before predi- 
&ed to us Ecl:p/ſes of the Sun and 3150n? &c. For he was a Man 
clearly ſingular, and in an Age when fo great Ignorance and 
negelcct of good \rts tyrannized over Mens -Minds,being himſelf 
Studious-:nd Inquiſitive, covld not but have borrowed his Skill 
either from E-ypr or Greece, where having obtained a Series of 
Eclip{cs,, aud the Way of deducing hem through the Circuit of 
niceiecu Ycars (as we ſajd before) he became able to Calcu- 
late thei, ſo as Cicero relates. For, asto the reſt ; how great 

(9 


Articl. yg. 
; | B-twirt Hyp- 
bout an hundred and thirty Years after Chriſt, foraſinuch as in parchus anZ 
the ſpace of Time betwixt Hypparchwand Prolomy,theſ: Studies *'vlomy, 
7 Soligenes 
. »o Alexandri 
brought along with him:that Sofegenes, by whoſe Aſſiſtance he 4, whoſe hel; I 
endeavoured the reſtitution of the Calendar, and ſo may be Cziar ende.- 
thought to have propagated the Study of Aſtronomy among the v% e1 the r:- 
formation of 
the Calendar, 
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do you thiak was the Ignorance and neglect, nay even Contempt 
of Studies of this Nature among the Romans ? Why truly ſo 
f great,as that Virgil could not diilzmbie it, in the Poeſy attri- 
; buted to Arnchiſa, according to which the Romans ſhould in- 
4 deed come to Rulethe 1orl4; but yet ſhould yield to others in 
Learning to know the Stars, and deſcribe the Heavens, 
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Deſceribent radio, & ſurgentia fidera dicent. 


And Cato himſelf is cited by Agell:u« to have lefc in Writing, 

| that it was not Lawful to Write what is in a Table kept by the 
| {i5. 2, cap. 23. High Prieſt; How often ſcarcity of Proviſion would happen ; 
{| How ofcen the Light of the Sz7,or oor ſhould be Darkncd : So 
"1 faryſaich Gel:-,d1d Cato contemn the Science of Aſtronomy, and 
| thought uſeleſs either to know, or fortel the Eclipſes of $11 
and Moon, Furthermore, though from Times as high as Nama, 
| the Romans made ſeveral Intercalations z yet they took all their 
| Art of that ſort, trom the Greeks : And Pliny Remarks, that in 
| France, Spain, and Africa, there was not one Man, who could ſo 
451 1. Meter. 7. much as tell the Riſing of the Stars. Nevertheleſs we are not to 
Im Pythias Maiſi> forget,that among the Gamls was one Pythiarzthe Phyloſopher (as 
F | ———— Cleomeaes calls him) of Maſſilia: Who about the time of Alexan- 
1 > vary to Alex, 4er of Macedon, found the Proporiion of the Gnomon to the 
ef Maced. Solſticial Shadow, to be the ſame at Maſſilia, as Strabo tells us 

Hypparchiu had Obſerved it at Byzaniinm ; who firſt attempted 

| the Northern Ocean, and Diſcovered the utmoſt Thule, in which 
Cleomedescoherently proves the SummerTrophick, to be the ſame 


q || with the Polar, or greateſt of always apparent ones : And who 
| 30 (as from his Book, de Oceano, way be inferred) was exceedingly 
"WER (ib. 7. cap, 69, Curious to find out what was the Poſition of Heaven, reſpeive 
Wi. (| to the varicty of Countries and Climares. But, not ſoſoon to 


digreſs from the Romans, Pliny delivers,that in thoſe firſt Times 
of Romes being a Common-wealth, the Invention of Dials wag 
very Raw and [mperfect ; For that they had only the Riſings 
and Settings named, out of Twelve Tables. That after ſome. 
| Years,they added the Meridian,and by the indication of a cer- 
tain column, the laſt Hour : Nor that neither, but only in clear 
Weather, even as long as till the firſt Punick War. — 
they 
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they advariced ſo far, as to make 0ne,on two Sur-Dials ; but not 
with Zines exactly correſpondent to the Hours, until about an 
Age after, when Q. Marcus Fhilipps ordered the Buſineſs Qintus Mar. 
more diligently and ſucceſsfully. Anc, becauſe the Hours of the ©%5 Philippus, 
Day remained yet unceriain in Dark and Cloudy Weather, Naſica $eivi 
N1ſuca Scipio began to Civide the Hours of Day and Night e- Romans. cs 
qually, by Water Diſtilling from Veſlel to V: (ſel, and called it 

1he Dial within Doors, 1n the Year Urb# condite DXCYF, And 

till then, ſaith Pliny, Populi Romani 1nd: ſcreta Lux fuit. And thus 

much of Hypparchiw, and ſome A/renomers betwixt him and the 

Prince of them all, Ptolomy. 

And of him, ſo great is his Name, all we need to ſay, is only ,,,;.; .. 
that he was the very Founder of he Art, or Science of Aſtronomy. Prolomy, tte 
For, thb Hypparchws had indeed, as it were hewn out the Stones true Founder »f 
and Beams ft for ſo Noble a ſtructure, and prepared good part —_— in 
of the Materials, yet was it Ptcl/omy alone who put them into 7 Pea ot 
Order and Form, and by adding many admirable Inventions of ** 
his own, by infinite Labour and Coſt, Erected that ſo famors 
Building, worthily called M:a>» = Lum £15, the great Coordination, 
Conſtruction, or Compoſition : Which conſiſting of no leſs than 
thirteen Books, contains all the Doctrine, that could then be 
advanced, concerning the Sum, Moon, and as well the Fixt, as 
Wandering Stars. And, albeit one Day teacheth another, and 
that (as himſelf had truly foretold) there came others after him, 
who ſaw good cauſe for the Caſtigation and Correction of many 
things delivered.in that Work : Yet, in the general, the Art he 
had inſtituted, remained Firm and Conſtant, and was 2fterwards 
imbraced, not only by the Alexandrians, but alſo by all the Ara- 
bians, Latins and others,who devoted themſelves to the Service 
of Urania, evcr ſince. For, that the Study of her Cz/eſt1! 

Myſteries continued in great Eſteem and Veneration, at Alexan- 

dria,for ſome Ages after his Deceaſe, may be undeniably ztreſted, 

not only from hence (but among others) both 7Theon and Pappre, 1's 144 ye. 
named Alexnarians, were eminent therein ; of which the one / n+ #7 7» 
put forth eminent Commentaries vpon Pto/omies Works, and [con «14 
the other, among ſundry excellent Pieces, of which his ſixch \1Pr* oe 
Book of Mathematical Collettions js one, obſerved, that about Ons 
four hundred Years from Chriſt, the Obliquity of the Ecliptick 

was not ſo great, as Eratoſthenes, Hypparchus and Ptolomy had 


conceived; But near upon the ſame we diſcover it to be 1n our 
s Days 
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Days: we ſay that this is not the only Monuineat that is extant of | 
the Flouriſhing of Aſtronomy at Alexandria; long af.er Ptlomy 
had givcn ito great a Reputation thcre, but there remains a» ; 
nother as Freſh and lively, which is the Mcmorials of thoſe Pa- 
triarchs of the Alexanqrine Church, to whoſe Jadgement the de- 
termination of that great diſpute about the true Time of Ea- 
fter, was thought tt to be wholly referred; as well by the Nicene 
Councelyas by divers Learned Br ſhops afterwads ; and by Hcly Leo 
himſeif,then Pope Now, amony theſe Patriarchbs were Theophi- 
lus, Cyrillus, ard Proterins, whoſe advice and Ciredions were 
thought neceſlary, in regard that the Controverſies raiſed about 
the Celcbration of Eajter,about theTime of the Yernal Fquinox, 
about the Fx Moon next following, and about conſtituting cer- 
tain conſtant Rules reſpeAive to them 3; could not be better 
compoſed, than by the definitive ſentence of theſe Prelates, who 
Living at Alexanaria, where Aſtrovomy was in ſuch Height, had 
the advantage of Others, in point of knowing thoſe things 
which were requiſite to the finding out of the Truth. But, of the 
Arabians, who in the Study of 4ſironomy ſucceeded the Alexane 
driazs,and tranſlated into their cown Language, the Great Compo- 
KEY ſfitzon of Ptolomy, which they-called Almageſtrm ; the Firſt, and 
pains moſt worthy to be remembred, was Albategnins, otherwiſe c:I- 
nts led Mahometes Araitenſis, born of a Family of the Dynaff of 
Syria; He about Soo Years after Chriſt, made divers Celeſtsa! 
Obſervations,partly at Ara&#a, and partly at Artiech: and found 
both that the Apogenm of the Sun, ſince the Days of Prolomy,was 
advancedto the following S:gns ; and that the Srars did regreſs 
toward the Eaſt,oneDegreeznot in the ſpace of a hundred Years, 
as Ptolomy alſo had deſigned; but of ſomewhat leſs than ſeventy: 
"as alſo, that the Obliquity of the Ecliptick, according to Pap- 
ps his Theory, was leſs (viz. above 23 Degrees 35 Minutes) 
with many other particulars concerning as well the FixtStars, as 
the Planets:whereupon he bothCorreCtedProlomy in many things 
and compoſed new Tables, ard wrote a Book intituled, De ſc:- 
entia Stellarum. After him, within two or three Apes following, 
ſucceeded Alphraganu, Arzachel, Almeon,and other Arabians; a- 
Alphraganus I, 7” . . Ky 
and other Ara- Mong whom (as being already tainted with that ſuperſtition 
bians, which had corrupted the ſimplicity of 4fronomy, with Aſtro- 
logical Fooleries) ſome certain Fews,as ambitioully affeRting the 
glory of Diyination as the others, intermixed themſelves. 


After 
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After them, for a long time, the Worſhip of Urania lay neg- 
lefted,nor did Aſtronomy receive any the leaſt (conſicerable)aq- Articl. rr. | 
vantage by Obſervarors; till near about four hundred years ſince, 599% #4 
Alphonſiu King of Caſtile and Leon,being himſelf alſo toucht with yage wi » 
the curioſity of Aſtrological predictions, and diſcovering that the med the Al- 
Tables as well of Proloray, as Albategnius were not exattly agree- Phoutine Tar 
able with the Celeſtial motions; ſer himſelf to the compoſing of ** 
new ones; & to that purpoſe convocated as many Arab. & Jews 
as were eminent in thoſe Days for Aftron.employing them abour 
Obſervations neceſlary to ſo great a Work, and comparing with 
them thoſe of their Predeceſſors, that ſo they might be the more 
exaCt inthe performance of their task propoſed. And very me- 
morable ic is,that(as hath been credibly reported)He ſpent four 
hundred thouſand pieces of Gold on that undertaking : a muni- 
ficence truly worthy the Heroick mind of fo great a Prince, and 
which well deſerves to be had in perpetual commemoration 
by all lovers of Learning: but ſomewhat unhappily imployed,ia 
reſpe& the Perſons ſet a Work were not o ſtrict in ſtudiouſly 
and conſtantly obſerving, as ſcrupulouſly computing, dicefing 
their calculations not ſo much to what themſelves and others had 
really obſerved,as to certain traditional wyſteries or Cabaliſtical 
dreams:that we may paſs by their heedleſsneſs,which Regiomonr. 
deteCting,perceived,that they hadmiſtaken the true places of the 
Fixt Stars, by.very near two whole Deg. accounting the num- 
bers of Prolomy, as if they had heen conitituted by him from the 
beginning of the Years of Chriſt, Which conſidered, we have 
the leſs reaſon to wonder, if the Tables compoſed by them, cal- 
led from the Kings name, the Alpbonſme,and ſometimes from the 
place,where chey were made,the Toleran Table:(whence alſo He, 
who was Preſident of that aſſembly of Aron. is ſaid to have been 
one 1ſaac Chanter of the Toletan nom. > an been found, e- 
ver ſince the time of K. Alphonſme, to diſagree with the Heavens, 
and to require the review and caſtigation of ſome new and more 
faithſul bands. Thence forward Aſtron. lay neglefted, and al- 4fter whom 
moſt buried in Oblivion (only Thebiriz4 an Arab. and Prophaliug tht Science lay 
a Jew, obſerved in the mean time ſome ſmall matters, about the m___ ed, Fill, 
motion of the Fixt Stars, and the Obliquity of the E- j*258F*ur- 
cliptick,, ) until about two: hundred Years ſince, Geor7ius Joh. Regio- 
Peur-bacchins, and Foh.Regiomontanw,his diſciple, ſeemed ro re- montanus a> 
vive it.For theſe worthy men delivered it out of the donble cloud 9 
of ignorance and vanity, which the Arabians and Fews had 

M m raiſed, 
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and azain cul- raiſed to the Obſervations of its Luſtre ; and kindled the Light 
tivated the thereof afreſh in Germany : reducing Peolomy, providing In- 
fone. ſtcuments, and making not a few faithful Obſervations : though 
they were not ſo Happy, as to bring their deſign to thar 
perfection they hoped and had propoſed to themſelves; both 
of them dying in the middle and Flower of their Age. 
Articl. 12. Animated by their example, Nicholaus Copernicw(a Boruſſi an 
Then followed born, and Caron of the Cathedral-Church of Wormes, ſituate near 
bay oro _ Fruemburgh, in the ſame - Country) about the Oy of 
nicus, wh» re- the laſt Age, ſeriouſly addreſſed himſelf to the Tlluttration of 
vived the Do. Aſtronomy, and reviving the long negleCted Syſteme of the 
errine of Pytha- World, excogitated by Pythagoras, he made many good Obſerva- 
ng .-:,710ns, 10 order to the compoſing of new Tables. But, foraſmuch 
nao as he could not determine any thing concerning the Fixe Stars, 
beſides their Promotion Eaſtward, which they appeared to have 
made ſince Prolomy*s time ; he therefore compoſed ſome Canons 
. of their motions, and thoſe as exact as poſſibly he conld : yet 
both thoſe, and the Prurenick Tables that were built upon them 
were incorreſpondent to the motions of the Heavens, though 
leſs incorreſpondent than the Alphenſine. Nevertheleſs,the man 
is to be highly commended, both for his ſublime perſpicuity,and 
modeſty, in that foreſecing his Canons would need correction, 
he was wont frequently to exhort and encourage that ingenious 
young man, Georgius Joachimus Rheticw, deeply enamoured of 
the Beauties of Aſtronomy, to apply himſelf principally to the 
Reſtitution of the Fixt Stars, and chiefly of thoſe, which were 
in the Zodsack,or near it, and with which the Planers might be 
moſt conveniently compared : Becaufe, withour their Reſtiru- 
tion, it was impoſſible either to attain to the true Places of the 
Planets, or to atchieve any thing of Moment or certainty, to- 

ward the Advance of Aftronomy. 
Artic. 12. And then at laſt enters that Noble Dave Tycho Brabe,upon the 
And laſt of Theatre of 4 ftronomy.Who (as he in the impulſe of his Genius) 
All, the noble was addiCted to Beholding and noting the Stars, even almoſt as 
Tycho Brahe, ſoon as he ſaw the light of them ; was ſo much the more 
— i ſpurred on bv that advice of Copernicus, publiſhed in the Works 
coveries and in- Of George Foachim newly mentioned, by how much the more 
wentions, Clearly he diſcerned the impoſlibility of determining the true 
and proper place of that us New Star (appearing in the 
Conſtellation of Caſper from the beginning of Novemb. in the 


Year MDLXXII. for aboye ſixteen Months together) —_—_— 
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the reſticution of theF: xt Stars to theirs. For,He plainly percei- 
ved,xthat moſt, if not all the Errors, which had been found in A- 
ftronomy, even from its firſt Foundation or Origmal, took their 
riſe chiefly from hence, that the Fixr S:-s really were not 1a 
thoſe places,in which they were ſuppoſed wo be by Obſervators 
But ſome of them were much nearer, and others agaia as much 
farther off;and this, whether becauſe Hipparchns in the beginning 
had not with due exaQtneſs conſigned all the F5xr Stars to pe- 
culiar places, which indeed he had deſigned by the Sexranrs of 
D-grees(and truly it is very diſficulr at once to Invent any thing 
of Moment, and Perfect the lnavention) or whether becauſe the 
Traaſcribers of Ptolomy, out of careleſneſs, or ignorance, had 
corrupted the Original Text in many places; or whether the 
Additions afterward made, in reſpect of the Stars progreſs to 


the following S-gns, had occaſioned any miſtake and ImperfeRi- ' 


on in thatTheory;or whether by any other unhappyCauſe what- 
ever. Now, in Order to this great Work, of ReQifying thoſe 
Fundamental Errors, it pleaſed the Fate, that about the very 
ſame time,that truly Generous and never enough Commendable 
Prince W. Landgrave of Heſſia, had Zealouſly devoted his Mind 
and Induſtry to the ſame care, of reſtoring the Fixt Stars to 
their true Manſions: But yet the Honour heaimed at, was 
decreed only for the Incomparable Tycho; who in an Heroical 
bravery of Soul, had now reſolved with himſelf to enterprize 
no leſs than the Inſtauration of the whole Science of Aſtronomy 
from its very Fundamentals ; and ſo to ſpare neither Labour,nor 
Coſt (eſpecially while he was 1o happy, as to have good partof 
his Expences Defrayed by the liberal Contributions of that E- 
minent Mecenas, Frederick the II. King of Denmark,who thereby 
Recorded his Name in Immortal Charatters on the Leaves of 
Fame) that would be neceſſary to the making all ſorts of Ob- 
ſervations requiſite. As ſoon therefore as he had furniſhed him- 
ſelf with that Aſtronomical Colledge, or Tower for Obſervati- 
ons, built by him in the and of Huenna, to that purpoſe aſ- 
ſigned him by the King, and furniſhed that Heavenly Citadel 
by bim called Vranbarg, with ſtore of Exquiſite and Magnifi- 
cent [nſtruments Mathematical , he begun (having provided 
himſelf of ſundry Learned and Competent Coadjutors) exaCtly 
to Obſerve the Alrrrade of the Pole,in that Place, by the Circum- 
Polary Stars. By which A” likewiſe the Altitude of 
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the Equator, he pointed out the Equino#ial Points, by the paſſing 
of the Sur through them : And attending beſides to the middle 
parts of T aurms and Leo, he found out the Apogeium of the Sun, 
and the Eccentricity of it,and deduced its Courſe from the Poiat 
of the YVernalEquinox.Moreover,fromYVenw,in theDay time com- 
pared with the Sun,and inthe Night with the Fixt Stars ; he en- 
deavoured to ſearch ont the Right Aſcentions, & Declinations of 
theF:xtStars: Which the Ancients had perform*d,but fallaciouſly 
by uſing the Aſoon,not YVenw,to that purpoſe. And his Succeſs was 
as Exquiſite as his Carein this, that he Cooſtituted that Bright 
Star which is in the Top of Aries, and ranged the chief of thoſe 
11 order along the Zodiack: And then advancing to enquire os 
rather find out the diſtances of the reſt as well from them, as 
each from other, he defined both the Rzght Aſcentions and De- 
c/:nations of all;preſcribed their ſeveral Longirudes and Latirudes, 
and added to the Catalogue of the Ancients about 200 other 
Stars, wholly by them omitted. Becauſe the Ancients, Living 
in an Horizon much more Southern, had Oſerved and ſet down 
NEe2r upon 2c0 Stars, that are Inviſible in the Daniſh Horizon, 
which is highly Northern : And Tycho again collefted about 200 
more than they could diſcern; and as being ſomewhar ſmall, he 
zatermixed them among others of greater Magnitude. Further, 
having in the mean ſpace, always obſerved tie paſlings of all 
the Planets throvgh the Merid. and their ſeveral diſtances from 
the Chief Fzxt Sars neareſt to them, he laid ſuch ſolid Foun» 
cations, as by them might be exactly known, not only the true 
places of cach, bur alfo their ſeveral Motions. So that he came 
very near the height of his noble hopes of Building the whole 
Tixory of Aſtronomy anew from the very ground, and of Ere&- 
ing Compleat & Everlaſting Tables for Calculation thercupon: 
But alas, prevented by an Immature D-:ath , he could not ac- 
compliſh his deſign. Ir was very much, however, that he went ſo 


- far, as to have Recorded and bequeathed to Poſterity ſuch cx- 


cellent Obſervations, by which Kepler was ſoon after enabled to 
Compoſe an intire Theory, and make the Tables called the 
Rudolphine ; and by which, and others afterward contrivable, 
whatever can be deſired in theſe Tables, may be fully ſupplied & 
perfected. And this among the reſt deſerves lingularCommenda- 
tions,that he left us the F:xt Stars re-inſtalled in their true man- 
ſions; whereia he alone,in few Years Prattice,performed and fi- 
iſhed 
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niſhed that prodigiouſly great Work, which no man from the 
Days of Hipparchws, had either attempted, or in any meaſure 
Advanced. 

| paſs by many other admirable diſcoveries of his, as that he 
was the firſt who demonſtrated all Comers to be carried freely 
through the Ethereal Spaces; that Refraitions ought to be care» 
fully conſidered and allowed for, and how ; that he perceived 
that the Latitude of the Moon ought to be augmented by more 
than a Quadrant or fourth part, than had been conceived ; that 
he almott demonſtratively convinced the Latitudes of the Fixt 
Stars to be varied, that he excogitatcd an Hypotheſis, which all 
thoſ: who cannot allow of the Prolomaical, for fear to allow the 
Copernican, may well adhere to and defend : With many other 
things, as difficult in their lavention, as Excellent in their uſe. 
And Obſerve only, how vaſtly he tranſcended all that went be- 
fore him, in point of cxaCtneſs and certainty. As for /n/tru- 
ments Mathematical, it is well known, he made ſuch, as for the 
Condition of their Matter, for the Vaſtneſs of their Magnitude, 
for their variety of Forms, for the Care of their Elaboration,for 
the Preciſeneſs of their Diviſions, and for the Facility in Uſing, 
as the World had never the like before. Again,ſo prodigious was 
his and his Coadjutors ſubtility,diligence, induſtry; that whereas 
the Obſervations of Hipparchus, Prolomy, and all others before 
him had been marked out only by the ſixth, or at the moſt by the 
twelfth part of Degrees; he deſigned all his by the ſixtieth parts 
of Deg. called Minutes, or Scruples, and very often alſo by ſub- 
diviſions of Iinutes, So that we may well demand what com- 
pariſon can be made betwixt that groſs way found out by Eras 
tothenes, and approved and followed afterward by Hipparchus 
and Prolomy, for the Obſervation of the Obliquity of the Zodi- 
ack_, and that moſt fine and Exact one Invented by Tycho? His 
being, by a Diviſion of the 4er:4. into 83 parts, and the Inter. 
val of the Tropicks deprehended to take up 11 of them, it ap- 
peared that the diſtance of oneTropick from the Equator,amount = 
cd to 5 of thoſe parts and a half, or by a reduCtion of them a- 
gainto Degrees of 23 Deg. 51 Min. and 7, parts, and theirs, be- 
10g by an hollowed Hemsſphere of Stone, with a Gnomon EreCtede 
in the middle, as we have formerly deſcribed it; and to wha 
Deg. of ſubtility and exaCtneſs this way of commenſuration 
could arrive, the meaneſt Novice in Aſtronomy may ſoon judge z 
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Ancient Authors; Pray how vaſtly ſhort did it come of the per- 
feCtion of the leaſt that 7 ycho uſec ? And the ſame may be ſaid 
of his Rules ; for,that thoule Arm: Ve,ſet ap by Prolomy in the cn= 
trance of Alexandria had any thing in them compar:ble to thoſe 
Erected by Tycho in his Vraniverg, cannot in the leaſt meaſure 
be argued from the other Inftruments then in uſe. It is not ne- 
ceflary, we ſhould here again review thoſe Machinaments, or 
Engines, which the old Egyptians and Babylonians made uſe of, 
either in diſcerning the S:gns of the Zodiack or taking the 
Diameter of the S#7 : Or thoſe, which Ariarchus and Archi- 
medes uſed, for commenſurating the ſame Diameter. Only we 
cannot but wonder, by the by, how Ariſtarchus, having aimed 
ſo near the white of truth, in the matter of the Suns Diameter, 
and determining it to be the 720th part of the Circle, or half 
a Degree; as is delivered by Archimedes ſhould yet err ſo wide- 
ly in his Book of Magnitudes & Diſtances,as to make the Diame= 
ter of the Moon (which in truth is very near as great as that of 
the Sto be the 1 80rb part of the Circle,or 2 Deg.when he cal- 
led it the Fifteenth Part of a Sign, which miſtake of his was long 
fince taken notice of by Pappw. Nor is there any neceſſity, why 
we ſhould ſurvey thoſe Inſtruments, that Albaregniny, Purbacchi- 
16,Reigiomontanus,Copernicus, & other more modern Aſfron.uſed: 
conſidering,that beſides the Rules made by Regiomontanus(which 
BernardwWaltherws,his Diſciple, preſerved,and had recourſe to, 
in his Obſervations of the Suns Alticude) they came ſo ſhort of 
the leaſt of Tychoes,in point of exaCt reaſoning, amplitnde, that 
they deſerve rather to be perpetually forgotten,than remembred 
tocompetition. However it is ſeriouſly to be wiſhed, that the 
Obſervations made by thoſe incomparable Inſtruments of His, 
may ly no longer concealed from the World (for by ſingular 
Providence they have been hitherto preſerved, as Gaſſendu at- 
teſteth,s» che life of Ticho)but ſoon be brought toLight. And this 
as well for ſundry weighty Conſiderations there alledged byGaf. 
as for this,that not all theSr@rs,of whichTycho hath given a copi- 
ous Catalogue in his Pro-ynmaſmata, may be found reduced to 


congruous Calculation (1u as much as they do not exaCtly cor- . 


reſpond with theHeavens) & that various Catalogves bave been 
pretended from the ſame, which are very much different each 
from other: For all the difficulties hereupon depending may ſoon 
be removed, and all miſtakes reRified, by having recourſe » 
ac 
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the Fountain,orOriginal obſervations, whici will clearly declare 
what hath been already corruptly deduced, and what may be 
at length carefully and demonſtrativcly deduced from them. 

And,in the mean while, if Hipp.orchus his memory be ſo high- 

ly and (indeed) juſtly precious 2among learned men, for his great 
merits in excogitating and framing Inſtruments, whereby to 
take the dimenſions,diſtances,motions &c. of Heavenly bodies: 
certainly, that of onr Tycho ought to be as highly eſteemed by 
us and all Poſterity ; fince he alone, for ſo many Ages together 
was found, that durſt not only imitate him in thoſe ſublime in- 
ventions ; but ſo imitate,as very much to exceed him. For my 
part, truly ; ſince Hipparchw may rightfully be called A4rlas the 
Second: 1 ſhall do but juſtice to n2me Tycho, Hercules the Second, 
who relieving his Predeceſſors, long languiſhing and ready to 
faint under fo prodigious a burden; which doubtleſs was the 
Reaſon, why Kepler called him, the Modern Heipparchus. 

And thus have we in a ſhort Relation, rehearſed to you, what 
we could gather together,concerning the Original, Progreſs,and 
Advance of Aſtronomy, from the higheſt of rimes,of which there 
remain any Authentick memorials, down to the deceaſe of 7y- 
cho Brake theNoble and theGreat.As for what Adartions this ex- 
cellent Science hath received, by the induſtry of Aſtronomers in 
this preſent Age, by the help of the Teleſcope, whoſe Invention 
may ſeem to kave been — deferred too long, as being 
deferred till ſome Years after Tycho's death : they may be eaſily 
ſummed up. For all that our Days can juſtly challenge the ho- 
nour of diſcovering,is (1.) the ſpots inthe Sun: (2.) the inequa- 
lity of the ſuperficies of the Moon : (3.) Yenxs ſhifting her ap- 
pearances,as Joth the Moon: (4.) Mercury and Jupiter in ſome 
Proportion, doing the like: (5.) Jupiter with a kind of a bound 
about him, and guarded with four leſſer Stars as Attendants : 
(6.) Saturn tripp!le-bodied : (7.) the Galaxy fully beſet with 
fmall Stars: and (8.) divers pale aſſemblies of ſmall Stars 
ſceming to be only little white clouds in the Welksn, with 
ſome other particulars lately remarked.Now if you pleaſe to add 
this to th< former ſummar+; you have the whole (though brief) 
Story of A/ronomy, from its very infancy to that avgmented 
ſtzte i- 1, w hath attained : I wiſh I might have ſaid ro its Full 
growth and Per feition, But, alas! that is reſerved for Poſterity. 
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The Engliſh Globe, invented by the Right Honourable the Earl of Caſtle- 
main, 12 Inches Diameter. The price ordinary made up 3 /. and with the 
ProjeQion at Bottom $0 5s. beſt made up 5 /. 
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An exa& Survey of the Micrecoſm, being an Anatomy of the Bodies of Man 
and Woman, by Clopton Havers, M. D. and Fellow of the Royal Society, 
Price plain 15 5. Coloured 3o 5. 

Vignola, or the Compleat Architet; by 7. Moxon, Price 3 5. 6 d. 

The Aftronomical Cards, by F. Moxon, &c. Price 1 5, 

Geometry, and the Mechanich Powers, Repreſented in a Pack of Playing- 
Cards, by F. Moxon. Price 1 5. 

The Genteel Houſe Keepers Paſtime : or, the Mode of Carving at the Table, 

ented in a pack of Playing Cards, by F. Moxon. Price 1 5. 

A brief Diſcourſe of a Paflage by the North Pole, to Fapan, China, (5c. 
by 7. Moxon. Price 6 @d. 

A Tutor to Aſtrology, or Aſtrology made eaſie, being a plain IntroduRion 
to the whole Art of Aſtrology, by W. Eland. Price 2 5. 

Regule Trium Ordinum Literarum Typogr aphicarum : by 7. Moxon, Price 3 s. 

Mechanick Powers, or the Myſtery of Nature and Art unvail'd, by F. 
Moxon. Price 8 5, 

Mechanick, Dialling ; Teaching any Man, though of an ordinary Capacity, 
and ON in the Mathematicks, to draw a true Sun-Dial, by 7. Moxon. 
Price 1 Ss. 6. &. 

Mechanick Exerciſes: Or the Do@rine of Handy-works, in 14 Monthly 
Exerciſes. Teaching the Art of Smithing, Foynery, Houſe Carpentry, and 
Turning, by 7. Moxon. Price 7 5. 

Navigation improv/d ; or, the Art of Rowing Ships, by Tho. Savery, Gent. 
Price 1 £5. 


At the Place aforeſaid, you may alſo have all manner of 
Maps, Sea-Plats, Drafts, Mathematical Books, Inſtruments, 
&s. at the loweſt prices. 
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